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Fan molded from BAKELITE Phenolic Plastic by Plastics Engineering Company, Sheboygan, Wis. 


Noise Deadened—Production Cost Slashed 
by molding Carrier Humidifier Fan from BAKELITE Plastics 


TO REDUCE VIBRATION and assure quiet 
operation, the circulating fan of this 
Carrier Room Humidifier now is molded 
from a BAKELITE Phenolic Plastic. As a 
result, many additional advantages also 
have been secured. 

For example, the BAKELITE Plastic fan 
is twenty per cent lighter than the previous 
fan. Production is simplified. Assembling 
and machining operations are eliminated 
because the entire fan, consisting of blades 
and hub, is now formed as an integral 
unit in a single molding operation. Fin- 
ishing, too, is eliminated for both color 
and luster are inherent in the material. 
Because of these production savings, 
tooling cost and the cost per piece are 
reduced considerably. 

By the use of a shock-resistant BAKELITE 
Phenolic material, sufficient impact 
strength is assured to withstand the severe 


mechanical stresses at fan operating 
speeds. The water-resisting properties of 
this material are another important feature, 
since the large volumes of air circulated 
are constantly saturated with moisture. 
BAKELITE Plastics present many oppor- 
tunities for improving product design, 
reducing costs, and speeding production. 
For full information, write for Booklets 
33M, “Bakelite Molding Plastics,”’ and 
33 P, ‘““New Paths to Profits.” 
BAKELITE CORPORATION 
Unit of Union Carbide and Carbon Corporation 
uc 


30 EAST 42ND STREET, NEW YORK 


BAKELITE 


TRACE manne” 


The word “Bokelite” end the 
identifying products 


PLASTICS HEADQUARTERS 


Symbol ore registered trade. marks 
of Bokelite Corporation 


“The use of BAKELITE Plastics for the 


fan in the Carrier Room Hi 

helped our designers in the matters of 
noise level and cost reduction. Its lower 
resonance and lighter weight helped 
reduce noise and vibration. The toolitg 
cost and the per piece cost were both let 
than those for metal.” 


—D. FRENCH 
Vice Pres. in charge of E: 
_ Carrier Corporation, $ 
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Final Assembly Line at Vultee Aircraft, Inc cover photograph 
Production of military planes has been tremendously increased at Vultee’s California plant by installing more than 
a mile of overhead conveyor on final assembly line. Results: 50 percent less assembly time, 35 percent less floor space 


America Must Produce as Never Before 
Production in the First Year of Defense 


The Defense Job Still Ahead of Industry 


To Increase Production: Put All Machines to Work 
By Subcontracting 


Case No. 1—Heads “Mother Hen” Unit 

Case No. 2—Subcontracting to Fifty Firms 

Case No. 3—Farms Out Tank Gun Parts 

Case No. 4—City Puts Idle Machines to Work..............20-005: 


By Plant Conversion 
Cases 5 to 13—-Changing to Defense Work 


To Increase Production: Work Machines All the Time 
By Multiple-Shift Operation 


Case No. 14—Six Men for Every Five Machines 

Case No. 15—Solved Week-End Black-Outs 

Case No. 16—Third Shift Is the Hard One 

Case No. 17—Workers Double as Supervisors George S. Hulse 
Case No. 18—Sleep-and-Eat Schedules, Too Charles O. Dalton 
Case No. 19—Suits the Jobs to the Men G. C. Close, Jr. 


By Twenty-Four-Hour Maintenance 


Case No. 20—No Time Out for Breakdowns Harry W. Benton 
Case No. 21—Ready for 24-Hour Operation George L. Dirks 


To Increase Production: Use the Most Efficient Methods 
Of Planning and Scheduling 


. 22—Control With Three Forms Edward S. Dik 97 
. 23—Gets Data Every Hour R. W. Cook 99 
; 24-—Comteatianes ProGaction Sepelies... .... 02 ccccanscccccccescccsccces H. Van Drooge 101 
. 25—A Glance Tells the Status L. G. Conover 104 
. 26—Matching Orders and Priorities T. M. Landy 106 
Yo. 27—No More Traffic Jams Walter H. Gebhart 108 


Of Work Simplification 


Yo. 28—More Work, Less Fatigue Richard M. Cooley 
. 29-——Puts “One Best Way” on Paper Walter A. Hoffman 
(CONTINUED ON NEXT PAGE) 

















































To Increase Production: Build an Adequate Working Force 
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NATIONAL PRODUCTION must be tremendously increased. ‘The 
value of defense products alone to be turned out in 1941 is $17,000,- 
000,000. Compare that requirement with what is done ordinarily. In 
our best peacetime year (1929), the value of all the goods turned out by 
all of America’s factories was 68 billions. Adding 17 billions is asking 
for exactly a 25 percent increase. 


A more familiar figure is national income. When our factories 
turned out 68 billions’ worth of products, the national income was 83 
billions. And 85 billions of products, which the 25 percent increase 
would call for, would mean 104 billions of income. 


It would seem a bit fantastic to ask the nation to jump from a 
national income of 69 billions in 1939, the last year before defense, right 
over the 1929 figure of 83 billions, up to 104 billions in 1941. There 
would have to be an increase of 50 percent. 

But that’s the task which would have to be done, if we were to 
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The production of steel at full ca- 
pacity of the industry typifies the 
enormous national requirements 
for both defense and living 


do the defense job right, while we kept on living as well as usual, 


There can be only one course: The nation must aim at having 
both defense and good living. But it must make sure of defense, and 
take what is left for living. 


Out-and-out defense plants, which never make anything but war 
goods, are relatively few. So most of the direct defense burden has to 
be borne by plants that normally manufacture for peacetime use. Some 
of them take on the job of making war equipment. Others take on the 
job of doing work for the plants that make war equipment. Still others 
take on the job of carrying on the production of peacetime products. 
But these plants making peacetime products hold themselves ready to 
stand aside when necessary for the defense plants to have first helping 
of materials and tools—and sometimes workers. 


All industry, therefore, has the same objective. It is the pro- 
duction of the greatest possible quantity of the implements of war 
in the shortest possible time by means of the most efficient use of 
equipment, and with the least waste of materials and human energy. 

Upon the firm foundation of the right kind of tooling, part of 
which is ready and part of which is still being produced, industry must 
now turn out unprecedented quantities of its products under drastic 
time Jimits determined by events beyond the seas. 

It can do so only as it applies effective methods in the use of 


equipment and personnel. If industry does this over-all job success- 


fully it will make use of five principal procedures. It will: 
Put all machines to work. 
Work machines all the time. 


Use the most efhcient methods. 


A wN 


Build an adequate working force. 
5. Keep the working force at work. 


In taking these five steps, industry will make use of such tools 
of management as subcontracting; plant conversion; multiple-shift 
operation; 24-hour maintenance; planning and scheduling; work sim- 
plification; operator and supervisor training; job and employee rating; 
employee health activities; plant protection procedures. 


It has long been the accepted practice of American industry 
to freely exchange information among its units. During periods of 
emergency the practice is intensified. The greatest single medium 
of information-exchange is the printed word. 


In its capacity as a unit of this medium, Factory functions 
in this National Production Issue to disseminate data on outstanding 
cases of successful application of the five principal procedures enu- 
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merated herein. 





The data have been collected from specific sources 


and are made available for the wide use of industry as a whole in 


the interest of Greater National Production. 


The extent of industry’s production job has been revealed by 


the first year of defense, just ended. 


During that year industry accom- 


plished much, and a representative part of the story of progress is told 
here. As is told, also, the story of the size of the job ahead. 


It is a big job that industry faces—a job so big that it cannot 


be done right unless every unit of industry does its part, and does 


it well. 
nize this obligation. 
on the biggest job it has ever tackled. 


Non-defense as well as defense units of industry must recog- 
American industry must not—will not—bog down 


Hurry, Industry, Hurry! 


Plead Washington's top production trio 





JOHN D. BIGGERS 
Director of Production, Office of Production Management 


We are engaged in a battle of production which 
has been in progress since last summer. It is 
difficult to understand how crucial a battle can 
be when there is no physical opponent—when 
the only enemy is time. 
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But time is a terrible enemy. You can't 
stop him. You can only beat him to the goal by 
working harder and longer than you are accus- 
tomed to work, by keeping your eye on the goal, 
and by coordinating every ounce of brain and 
muscle in uninterrupted labor. 

No amount of progress can be considered 
as satisfactory. We must double, treble, multi- 
ply to the extreme limit of our human and ma- 
terial resources the effort we are making. I want 
to urge on you a recognition of the great im- 
portance of our organized movement to spread 
the work throughout the land, wherever men 
and machines are available. Not only does it 
lighten the burden on the builders of new ma- 
chinery but it takes the work to the machines 
and men that are there waiting for work to do. 

This approach minimizes the industrial dis- 
locations that inevitably follow a huge expansion 
of manufacturing facilities specially “designed to 
do only one job and which, in large part, must 
almost surely become idle after the emergency 
passes. Moreover, it reduces the social disturb- 
ances involved in large-scale movements of 
workers from locality to locality. 

Only by pooling our common efforts in the 
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preservation of our common safety can we hope 
to attain real success. Total national effort is 
demanded. Let each of us resolve to contribute 
his part to the effort. 











ROBERT P. PATTERSON 
Under Secretary of War 


Ours is the greatest of industrial nations. I 
speak not only of machines but of men, and | 
salute you as the world’s foremost corps of 
plant-operating executives. Within the past 
year, American industry has written some real 
epics of defense production achievement. 

But I should be doing no service, either to 
industry or the nation, if I were to make this a 
complacent or reassuring message. The fact is 
that our defense job, as measured only by the 
current total of appropriations and authoriza- 
tions, is no better than 20 percent done. More- 
over, the magnitude of our eventual needs may 
surpass anything we can now imagine. Thus 
even the most accelerated production rates may 
still fall far short of our new requirements. We 


can win if we will all buckle down to the job, 
if we harness our great industrial machine with 
the managerial skill that is one of our traditions. 
In the coming year I look for tremendous tri- 
umphs in production through subcontracting, 
multiple-shift operation, work simplification, and 
all the other means that we have come to asso- 
ciate with American industrial ingenuity. 











JAMES. V. FORRESTAL 
Under Secretary of the Navy 


The United States is now facing the greatest 
danger it has ever confronted. To overcome this 
menace to our security it is necessary that every 
citizen of this country—the factory executive, the 
factory worker, the banker, the office worker, 
the farmer, everyone—must do his full part un- 
selfishly in the preparedness program for Na- 
tional Defense. 

You supply us with the ships, the guns, the 
planes, the ammunition when they are needed, 
and I have full confidence that the Navy, our 
first line of defense, will do its job. 


Washington’s top production men are right. Industry must hurry. Indus- 


try will. And “Factory” devotes most of this issue to showing how. . . . 
But industry can work all the better if it takes pride in its defense 
achievements to date. So, to set the stage for the job ahead, “Factory” 


highlights some of these achievements in the pages immediately following. 
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Machine Tools 


SUPPOSE our automotive industry had American ingenuity to the govern- 
been called upon to build 19,200,000 ment’s urgent call for unprecedented 


passenger cars—four times its 1929 FOUR TIMES 1929 production to “tool up” industry for 
output—in the single year 1941. It PRODUCTION an unprecedented job. Machine tool 


would have faced the same task that builders showed the way to other de- 
confronted our machine tool indus- Annual output fense industries in the speedy appli- 


try at the start of this year. of machine tools tn dalbeis cation of widespread subcontracting, 


Despite the obstacles confronting 
a “precision industry,” the machine 
tool builders are accomplishing the 
seemingly impossible! Their  esti- 
mated total 1941 production of 
$750,000,000 will be four times 
greater than their 1929 volume. 

More vital to defense than ever, in 
these days of highly mechanized war- 
fare, the machine tool industry re- 
sponded quickly and with typical 
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multiple-shift operation, and quick 
labor-training methods. 

This relatively tiny industry, with 
fewer than 300 plant units capitalized 
at less than $300,000,000, may not 
succeed in filling every order on its 
books at the exact moment of re- 
quested delivery, but it has already 
written an unforgettable epic of pro- 
duction for national defense. 

(CONTINUED ON NEXT PAGE) 





WV, Yo) gb ba U-¥ Kole) 





§ \ 


continued 






Modern airplane engines last 12 times as long and travel 
32 times as far in single flights as World War models, 
thanks to the improved designs made possible by the 
greater precision of parts turned out by modern machine 
tools. Yet the time required for airplane engine con- 
struction has been greatly reduced since World War 
days, despite the greater complexity of today’s engines— 
and this is thanks again to the higher productivity of 
modern tools. For example, today’s machines can bore 
20 holes simultaneously in the steel crankcase of an 
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airplane engine, completing in 65 minutes a job that, 
until recently, consumed 6 hours and 40 minutes. Such 
shortcuts have been devised for many of the 45,000 
machining operations involved in the mannfacture of a 
modern air engine. Thus tooling, including machine tools 
and their auxiliary equipment, accounts in large measure 
for the phenomenal upswing of aviation production. 
Above, a battery of vertical turret lathes speed up out- 
put of crankcases for the 1,700-hp. Cyclone motor at the 
Wright Aeronautical Corporation's Paterson, N. J., plant 


MACHINE TOOL OUTPUT UP 350% 


setae | ee 


Each symbol represents $5,000,000 


Monthly output in dollars 
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(estimated) 
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On every production front, as in aviation, machine tools the Hudson Motor Company in Detroit. In the chart be- 
play a vital role. Upon tooling depends the automotive low, the relatively small increase of 5,000 workers over 
industry's current swift switch-over to munitions produc- the past year is in machine tool plants alone, does not 
tion. Shown in this illustration are bomb parts now rolling take into account the many thousands in subcontractors’ 
in ever-increasing quantities down the conveyor lines of plant who are working on machine tool orders 


90% MORE MACHINE TOOL WORKERS 
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Each symbol represents 5.000 workers 85,000 (estimated) 
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500% MORE GARANDS 


August. 1940 


August, 1941 
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On copying lathes, sawed blanks are automatically turned to gunstock shape 


Garand Rifles 


Gun barrels in process of manufacture for national defense, Springfield Armory yore ee ee 
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THE ARMY'S ARSENALS, ably operated, 
were the first to prepare—well ahead 
of the emergency—for production of 
the Garand semi-automatic rifle, 
newest and best of infantry weapons. 
By the summer of 1940, arsenal out- 
put was 200 daily. 

Private plants, meanwhile, were 
tooling up and making production 
studies of the 1,040 cutting opera- 
tions by which 24 pounds of metal 
is reduced to the 72 metal parts 
weighing 7.5 pounds. A foresighted 
educational order, placed in 1939, 
gave one company, Winchester Re- 
peating Arms, a good running start. 

From May, 1940, to May, 1941, 
production of Garands was boosted 
360 percent. Now note how the out- 
put curve rises as private industry's 
production begins to take hold: 
From August, 1940, to August, 1941, 
the increase was 600 percent! Our cur- 
rent total output is above 1,000 rifles 
daily. And defense officials expect 
the present production rate to be 
doubled again by January, 1942. 

In U. S. training camps, veteran 
ofhcers report that trainees using 
Garands are learning marksmanship 
much faster than they did with the 
Springfield, best of bolt-operated 
models. The Springfield’s “kick” 
caused students to flinch and shift 
position. The smooth, kickless, fast- 
firing Garand can be kept trained on 
the target with ease. 








Industry is getting into mass production on machine guns. Above, a .30 caliber model in action 





Machine Guns 
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850% MORE 30 CALIBER 


August, 1940 

















P August, 1940 


August, 1941 
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A KEY WEAPON, today more than ever, 
is the machine gun. Big plants are 
near completion for production of 
.30- and .50-caliber models. Other 
factories are already producing— 
some months ahead of schedule—as 
attested by the jump in output rates 
shown in the charts. General Motors 
(Saginaw, Flint, Dayton, and Syra- 
cuse) and the Colt Patent Firearms 
Company are among the acknowl- 
edged Icaders in this field. 

U. S. military observers, watching 
battles abroad, have certified the need 
for huge quantities of these weapons. 
The .50-caliber model, a deadly 
ground weapon useful also in straf- 
ing low-flying aircraft, spits out 600 
bullets a minute ($5,015 worth an 
hour—twice the discharge of com- 
parable World War guns), pierces 
armorplate 1.5 inches thick. Indus- 
trial methods are producing some 
parts for this gun 40 times as fast as 
the arsenals did. 







One General Motors plant alone 
is now producing 650 of these 
90 caliber machine guns monthly 
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A day's output of light tanks at American Car & Foundry, now making “a tank every 45 minutes or better” 


1070% MORE TANKS 


August. 1940 


ae 35 per month 
A A eS SBDDSE SS SS SS 


August, 1941 


Each symbol represents 35 tanks 


A CHALLENGE TO INDUSTRY, the tank 
has proved a spur to the creative in- 
genuity of U. S. producers. Army 
chiefs say they have on hand today 
six times as many tanks of all kinds 
and sizes as they were able to muster 
into service in August, 1940. 

On hand at this time last year 
were approximately 500 tanks of all 
types—Factory: “The Truth About 
Defense,” October, 1940. 

A leader in production of the 13- 
ton light tank is American Car and 
Foundry Company. Production of 
medium tanks, 25-28 tons, was begun 
this year by American Locomotive 
Company, by Chrysler Corporation, 
and by Baldwin Locomotive Works. 
All told they are currently making 
about six daily. Before long Chrysler 
alone, in the huge plant which rose 
suddenly from a vacant field near 
Detroit, will roll out 12 of these 
heavily armed behemoths per day. 


Tanks provide an example of the 
swift acceleration which private pro- 
duction achieves once it gets under 
way. Production of light tanks rose 
from about 35 per month last year 
(mostly arsenal-constructed ) to above 
100 monthly by April, 1941, then 


Only a few of the many products called 
Other significant figures: powder produc- 


in this high-spot presentation. 


“Factory estimate 


410 per month* 


zoomed to a probable 300-plus this 
month. Defense officials are pressing 
to have the rate doubled by the year’s 
end. Medium tanks, running at less 
than one a day last May, will shortly 
hit a rate of 200 a month—perhaps 
by next month. 


“ordnance” could be discussed 


tion now twelve times August, 1940, output; artillery production, now 
60 field guns of all types daily; small arms ammunition (though far 
short of needs and a worry to defense officials) now expected to reach 
38,000,000 rounds monthly by the year’s end, against 7,500,000 rounds 
per month in 1939. Shells “by the million” are beginning to flow from 


industrial plants. 
3-in. naval shells daily. 


1,000,000 shells in eight months, the second in 58 days. 


Kelsey-Hayes at Detroit is reputedly making 3,000 
The Edward G. Budd Company made its first 


Budd also is 


said to be turning out 10,000 bombs daily. 
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Planes 


THE BREATH-TAKING EXPANSION of 
America’s aircraft industry can be 
stated in breath-taking ways. The 
total floor space of military plane and 
engine builders was, in August, 1939, 
10,000,000 square feet; is today more 
than 30,000,000 square feet. Total 
aircraft employment (less than 3,000 
in 1925) was 69,000 in August, 
1939; is today 300,000 people, accord- 
ing to authoritative estimates. ‘ 

Yet this is merely the preface to 
further vast growth. The aviation in- 
dustry, with a backlog of $7,000,000,- 
000 in orders, is seeking to attain in 
less than 3 years a volume of produc- 
tion which it took the automotive 
industry 25 years to achieve. 

Present production is somewhat 
below the earlier estimates and hopes 
of defense officials, but it remains 
impressive to America’s rivals in the 
world armament race. In the opinion 


867% MORE MILITARY PLANES 


August, 1939 


mae 150 planes 


August, 1940 


ee ee ee ee 586 planes 


August, 1941 
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Each symbol represents 150 planes 


of one expert, Col. John H. Jouett, 
president of the Aeronautical Cham- 
ber of Commerce, our plane produc- 
tion rate is already equal to Ger- 
many’s. Colonel Jouett is regarded as 
an optimist by some military observ- 
ers, inasmuch as estimates of Ger- 
many’s monthly output range from 
1,500 to 5,000 units. 

But all experts agree that U. S. 
planes have proved their mettle be- 
fore the world in design, engineering, 
and construction. A good example 1s 
the fast (400 m.p.h.), high-flying 
(35,000 feet), and deadly (37-mm. 
cannon and machine gun battery) 
Bell Airacobra. 

The automotive industry is fast re- 
inforcing the aviation companies for 
the job ahead. The motor makers are 
handling many aircraft subcontracts. 
Some will build and operate plants 
for the manufacture of planes. 


Sixty cabin sub-assemblies all set for installation at Bell Aircraft, Buffalo 


it 
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1,450 planes (estimated) 
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Wing parts inspected and ready for 
mounting in fast-fighting Airacobras 
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FOR STRIKING POWER, Britain needs 
Bombers bombers. For hard-hitting, first-line 

defense, we need them too. The key 
role of these giant aircraft is belatedly 
recognized in the augmented program 
by which we now hope to attain pro- 
duction of 500 long-range, four-en- 
gine bombers monthly by the end of 
1942. They may turn the tide of war. 

There is a huge difference between 
heavy bombers (of the type sought in 
the new program) and medium 
bombers. Some hcavy bombers may 
be as big as the mighty Douglas B-19 
with its 7,500-mile flying range and 
its 18-ton bomb load. Medium types 
cruise 3,000-4,000 miles with 4-ton 
bomb loads. 

Industry has already done well 
with medium bombers. Current total 
output of U. S. plants has been rated 
as high as 225 a month; some 9,000 
units may be turned out during 1942. 

Such production has involved one 
of the most tremendous feats of 
“tooling up” and systematizing op- 
erations in the history of industry. 
The airframe alone on a medium 
bomber calls for 30,000 man-hours of 
skilled and semi-skilled work, requires 
15,000 shop orders and no less than 
22,000 inspections. 

Yet the medium bomber is as a 
destroyer to a battleship when com- 
pared with the tremendous B-19, of 
Douglas attack bomber fuselages slide down the assembly line on tracks which large numbers will be made. 
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Most formidable of all bombers is the mighty Douglas B19. Note how the huge fuselage dwarfs men at work beneath 





Wright Cyclone engine output at Paterson, N. J. (five plants) now tops 1,500,000 horsepower per month 


Aircraft Engines 


GIANT STRIDES have been made by 
U. S. producers of aircraft engines. 
An example is Wright Aeronautical 
Corporation, builder of the noted 
Cyclone (above) which boosted pro- 
duction 650 percent in two years at 
its Paterson, N. J., plant. Wright 
will build an additional 1,700 en- 
gines monthly when it hits its peak 
at its $37,000,000 Lockland (Cincin- 
nati) plant (ground broken, October 
23, 1940; first engine produced June 
12, 1941). 

An example of the subcontractor’s 
role in mass engine production is af- 
forded by the following analysis of 
$69,000,000 in orders on the books 
of General Motors’ Indianapolis Alli- 
son plant: $30,000,000 (43 percent) 
has been sublet to 100 lesser plants, 
only 8 of which are GM subsidiaries. 

Another top producer is Pratt & 
Whitney. National output will soon 
be boosted also by new operations of 
Ford, Packard, and other companies. 


Ready for assembly, when 
needed, are crankcase sec- 
tions at Pratt and Whitney 


933% MORE AIRCRAFT ENGINES 


e. 
TFIID... 


August, 1939 


Each symbol represents 
300 engines 
August. 1940 


August, 1941 
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Heavy cruisers like these will be bulwarks of the two-ocean fleet. We're building 54 light and heavy cruisers now 


Navy 


PRESIDENT ROOSEVELT cast the die in 
May, 1940, for vast defense expan- 
sion. At once the alert industrial 
officers of the Navy tossed $330,000,- 
000 in contracts (a huge sum at the 
time) on the desks of the newly ap- 
pointed Defense Commissioners— 
almost before those gentlemen were 
really settled in their seats. 

So it goes with the Navy, now 
moving months ahead of schedule in 
the completion of fighting ships for 
two-ocean defense. Two 35,000-ton 
superdreadnoughts, the North Caro- 
lina and the Washington, have been 
completed. Lesser craft are splashing 
into the waterways at ever-increasing 
rates. It is estimated that ships com- 
pleted fiscally during 1941 to August 
1 will also include 42 destroyers, 1 
aircraft carrier, 3 cruisers, 19 sub- 
marines, scores of auxiliary vessels, 
and hundreds of small boats. 

A wider spread of industry than 
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ever before will be called into the 
Navy’s service as the program gains 
speed. Automobile plants are making 
diesel engines. The Navy is now an 
$800,000,000 customer for the avia- 
tion industry. It is also a $1,500,000,- 
000 buyer of ordnance equipment, 
sponsoring the expansion of 54 pri- 


vate plants in addition to a $280,- 
000,000 increase in its own production 
and fabricating facilities. 

Plus this, the Navy’s far-flung new 
network of yards, air bases, submarine 
bases, ammunition depots, and the 
like, is making huge demands on in- 
dustry for materials of every sort. 





Hundreds of speedy motor torpedo boats will flank our mighty new fleet 
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Automobile plants make diesel engines for many types of navy ships 


The Navy is an $800,000,000 customer for ordnance items such as torpedoes 


TOWARD A TWO-OCEAN NAVY 
As of August, 1940 


CRUISERS DESTROYERS SUBMARINES 


As of August, 1941 — 


TOTAL 


* Minus destroyers transferred to Britain or converted to other uses and plus ships completed during year 
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Trucks 





ae 500 weekly 


August, 1941 


cae cae a aR aR aR a aR a AR 5.000 weekly 


TEN TIMES AS MANY TRUCKS 


August, 1940 


Each symbol represents 
500 trucks 








TODAY’S “FOOT SOLDIERS” ride to war. 
Mechanized, or armored, divisions are 
closely followed up by motorized in- 
fantry riding in tactical vehicles, 
chiefly all-wheel-drive trucks of the 
type shown above. 

Two years ago the Army had less 
than 11,000 motor vehicles. Today 
it has over 185,000 and will easily 


attain the needed total of 275,000, 
one to every five of the present 1,- 
400,000 army, by January 1, 1942. 
Industrial production of these vehicles 
jumped from 500 weekly in August, 
1941, to an estimated 5,000 weekly 
this month. If the authorized army 
is doubled in size, industry will be 
ready to meet the new requirements 


with a January, 1942, production rate 
of 7,500 weckly. 

Standardization of types and inter- 
changeability of parts have greatly 
aided the speed-up, by commercial 
manufacturers, in production of these 
non-commercial vehicles. 

Procurement of trucks is one of 
many Quartermaster Corps jobs. 


So much for the splendid job that industry has done in get- 


ting the defense program under way. Now for a quick look 


at the job ahead; it is given on the four following pages [) 
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power—the scope of the nation’s 
defense job has grown tremendously 
in the short year just ended. 

No matter how much we have 
accomplished, it is, at best, a frac- 
tion of what remains to be done. The 
seemingly staggering $16,000,000,000 
me hou 1940, proved to IN DOLLARS 
be a mere preface to the $61,000,- 000 000 
000,000 siete of today. Yet — 
even as we strive to organize for a of defense program) 
$61,000,000,000 job, defense officials 
are lifting their sights again, are speak- 
ing now of a $100,000,000,000 effort. 

Will this be done? No one knows. 
There is question enough whether we 
- accomplish, in time, the job IN WORK 
already staked out. Look at the charts 
4 this and the next three pages. re — 

ey make no attempt to speculate 
on the demands as further aug- industrial labor) 
mented program. They confine them- 
selves to the known dimensions of the 
job ahead. 
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MORE INCOME MUST GO FOR DEFENSE 


The measure is the experience of other countries 
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BILLIONS MUST GO TO BRITAIN 
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$ 250,000,000 
MISCELLANEOUS 





delivered 


one 


Each coin represents $100,000,000 
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THESE DEFENSE ORDERS 
ARE ON INDUSTRY'S BOOKS 






































| NAVAL VESSELS == MERCHANTSHIPS 4 
2 ; 
915 750 | 
AIRPLANE ENGINES TANKS HEAVY GUNS 
123,000 9,200 17,000 
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VAST PRODUCTION CAPACITY MUST BE PROVIDED 


Each coin represents $100,000,000 
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The figures are estimated 
as of May 31. They repre- 
sent approximately 87 per- 
cent of the dollar value 
of orders placed for gov- 








ernment-financed plants, 
including British capital 
commitments in the United 
States. The remainder (13 
percent of the total pro- 
gram) has been completed 









OTHER AND UNALLOCATED 





$1,883,600,000 
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$770,820,000 
eS 3335355 

$595,240,000 
NAVAL VESSEL 
CONSTRUCTION EFI 

$83,660,000 
MERCHANT VESSEL + 
CONSTRUCTION a ‘ 

$ 308,200,000 
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OUR SHIPYARDS MUST BEAT THE SUBS 


Each ship represents 500,000 -tons 










UNFILLED ORDERS 
6,000,000 tons' 
750 ships 





























ON THE WAYS 


525,000 tons” 
70 ships 


Rot 





ONE YEAR’S OUTPUT 
660,000 tons* 
84 ships 





~~ 
oe 








1Total U. S. program 


°Estimated 


‘Deliveries of U. S. shipyards, July 1, 1940, to 
July 31, 1941 (estimated) 


4Estimate based on British Admiralty figures 








ONE YEAR'S SINKINGS 
5,025,000 tons’ 
1,182 ships 
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And now, how to do the job ahead. The remainder of the issue 
is devoted to presenting 50 cases of procedure now being fol- 
lowed by specific manufacturers in taking these five steps toward 
greater national production: 1—Put all machines to work. 2—Work 
machines all the time. 3—Use the most efficient methods. 


4—Build 
an adequate working force. 5—Keep the working force at work » 











CASE STUDY NO. 











Heads “Mother Hen” Unit 


General Industries assembles bits 
and pieces made by fifteen other 
nearby concerns, turns out 500,000 
fuses wanted in a hurry. 


LATE LAST SPRING the Cleveland 
Ordnance District had to get 500,000 
fuses contracted for and into pro- 
duction in a hurry. It was an ideal 
job, from the Army’s standpoint, to 
toss into the lap of a big precision 
shop with a diversified equipment of 
machine tools, including a_ battery 
of 2%-in. automatic screw machines. 
Such a plant, guaranteed immediate 
supplies of the required materials, 
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could rush the job through on the 
green light, and give delivery by the 
specified date. 

* Unfortunately this ideal method of 
handling the contract came into 
abrupt collision with the hard facts 
of 1941 industrial life. It seemed im- 
probable that any single shop in the 
district possessed the equipment 
needed for producing the entire con- 
tract of high-precision work; 22-m. 
automatics, for instance, are few and 
far between, except in arsenals. And 
if, by any chance, such a shop did 
exist, it was certainly already crammed 
to the guards with equally pressing 
defense tasks, from which it could not 
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spare the capacity to take on half a 


million fuses. 
To Lieutenant Colonel H. M. Ree- 


dall, executive officer of the district, 
it appeared to be a situation in which 
subcontracting would be mandatory. 
At the same time, it was evident that 
delays and high costs would be in- 
evitable if the contract were handled 
in the familiar routine of assigning 
it to a prime contractor with the 
stipulation that he farm out a mini- 
mum percentage of the total man- 





By ALLAN W. FRITZSCHE, gen- 
eral manager, The General Industries 
Company, Elyria, Ohio. 











hours and machine-hours involved. 

Any manufacturer asked to bid im- 
mediately on the entire contract would 
lack opportunity to obtain firm bids 
for component parts to be made by 
other concerns. Therefore, to give 
himself the necessary protection 
against the uncertainties of parts prices 
that he would have to pay for on 
whatever terms he could get, such a 
bidder would be forced to set his 
bid adequately high. Also so much 
time would pass while he obtained 
bids that early production was im- 
probable. 

To Col. Reedall the idea occurred 
that the ordnance office might so set 
up the subcontracting group that most 
of the variables could be transformed 
into constants before offering the job 
to qualified prime contractors. From 
this start was developed a technique 
of subcontracting that many manu- 
facturers feel may make it practical 
for prime contracts to be undertaken 
by industrial units smaller than have 
thus far been considered able to ac- 
cept substantial prime contracts. 


Sure Process Instead of Gamble 


It achieves this result by making 
farming out a sure process instead of 
a hazardous gamble. Likewise, this 
method may supply a means of bring- 
ing even the tiniest of well-equipped 
metal-working shops into the defense 
program as subcontractors for com- 
ponents commensurate with their 
capacity—perhaps a tiny unit to go 
into a larger part. In this respect, the 
method should bring advantages com- 
parable with the British practice of 
farming out “bits and pieces.” 

Ordnance officers patiently explain 
to folks newly imbued with zeal for 
subcontracting, that this general pro- 
cedure has long been standard in their 
department. What else but subcon- 
tracting, they inquire, can you call 
the method of splitting up the assign- 
ment of manufacturing a piece of 
artillery ammunition into shell, fuse, 
cartridge case, loading, and booster? 
And then, for good measure, how 
about further subdividing these oper- 
ations into still more specialized con- 
tracts such as forging the shell and 
machining the forging? 

To get its half-million fuses in the 
required time, the Cleveland Ord- 
nance District intensified this gen- 
eral approach and applied it to this 
job. What it worked out was a quick 
and unusually satisfactory method for 
developing one of the units that the 
Defense Contract Service of the Office 
of Production Management likes to 
talk about as a mother-hen group. 
Col. Reedall’s office took a set of fuse 
blueprints, cut them apart to make a 
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Subcontractors are nearby in Ohio and Michigan. One plant is in Detroit, 
all others are within 100, most within 50, miles of the prime contractor 


sheaf of drawings of individual parts. 
Then it submitted a sheaf of these 
drawings to each manufacturer of the 
district who seemed a probable sup- 
plier, with the request that he submit 
firm bids on any or all of these com- 
ponents in the quantities required. 
From the bids received, the office 
sifted out nineteen low bidders for 
parts. Some few of the successful bid- 
ders on these parts turned out to 
have shops of type and size adequate 
to handle also the final assembly of, 
the fuse. The successful bidders thus 
equipped were called in for a meet- 
ing with ordnance officers at Cleve- 
land. The situation was explained, and 
each one was given the opportunity to 
bid on taking over the prime contract. 
It was understood that to the prime 
contractor thus obtained, the Ord- 
nance District office would assign the 
undertakings of the successful parts 
bidders. Thus, whoever should be- 
come the prime contractor would have 
ready for his use a complete line-up 
of subcontractors, each with his firm 


prices on supplying the components 
on which he had been low bidder. 

The General Industries Company 
ended up in the position of prime con- 
tractor. (It had already qualified as 
low bidder on several of the com- 
ponent parts.) The number of parts 
subcontractors shrank slightly in the 
eventual shaking down of the deal, 
so that sixteen concerns finally par- 
ticipated. The prime contractor takes 
the parts obtained from its own shop 
and from the fifteen subcontractors, 
and assembles them into the fuse. 

General Industries normally em- 
ploys about 1,000 men and women, 
and handles a diversified line of prod- 
ucts and processes. It does custom 
injection molding up to 8-oz. pieces, 
compression molding up to pieces 30 
by 30 inches. It makes electric motors 
for phonographs, record changers, 
home recording units, automobile 
heaters, and defrosters. It is equipped 
for making screw machine products 
up to 14 inches. 

The list of subcontractors on this 
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fuse job is concentrated handily in 
Ohio and Michigan, where all of them 
are easy of access. One plant at De- 
troit is the most distant from Elyria. 
All the other participants are within 
100 miles of the General Industries 
factory, and most of them are within 
50 miles. Four subcontractors are in 
Elyria. Yes 
Industries a on this list 
are well diversified, although there is 
naturally a preponderance of automo- 
tive parts suppliers, since the automo- 
bile manufacturers of Michigan sup- 
ply the bread and butter for the metal- 
working industries of the territory. 
Also, of course, there is a strong flavor 
of screw machine shops, since a major 
share of the operations on fuses are 
done on automatic screw machines. 
One reason why the prime con- 


CASE STUDY NO. 2 


Subcontracting to Fifty 


Gisholt gets 15 to 20 percent of 
its lathe production from outside 
shops, prefers small ones to whom 
the volume of work is important. 


ALTHOUGH SUBCONTRACTING has been 
employed by Gisholt Machine Com- 
any (Madison, Wis.) since 1936 and 
cody it was not until well into 1940 
that the technique was extensively 
practiced. As its backlog of orders 
grew with the purchases of customers 
in the United States and abroad, more 
and more plant capacity was built 
and equipped in an effort to keep 
capacity somewhere near abreast of 
demand. 

Eventually it became evident that 
factories could not be created rapidly 
enough to keep the order book from 
bursting of internal pressure. Some 
other way must be found to meet 
customers’ requirements. Tentatively, 
and with many misgivings, Gisholt 
farmed out to a big metal-working 
company some of the easier subassem- 
blies of its small automatic single- 
spindle lathe, with final assembling 
and inspection prudently retained in 
the home plant. 

The tryout worked. Not without 
its reasonable share of grief, to be 
sure—but it worked. And manage- 
ment recognized with a sigh of relief 
that here was a common-sense method, 
ready at hand, for stepping up pro- 
duction capacity much faster than 
by bricks and mortar. Moreover, sub- 
contracting would produce the goods 
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tractor could face his task confidently, 
even though it includes using com- 
ponents from so wide a diversity of 
sources, is that the Cleveland Ord- 
nance District is taking responsibility 
for all parts inspection prior to re- 
ceipt of the components at the assem- 
bly point. An ordnance inspector is 
assigned to each of the subcontracting 
shops to pass on quality of all work 
turned out. 

Thus, all parts that come to the 
General Industries fuse assembly de- 
partments have already been approved 
as acceptable to the purchaser. The 
prime contractor’s task is thus limited 
to performing the assembly opera- 
tions satisfactorily. And since 100 per- 
cent inspection of parts and subassem- 
blies, as well as of finished product, 
is mandatory in fuse manufacture, it 


without expanding the plant capacity 
beyond all proportions to the prob- 
able ability of the market to absorb 
turret lathes and automatic lathes 
when the defense emergency passes. 

Today, betwen 15 and 20 percent 
of Gisholt production is obtained from 
outside firms. About 50 subcontractors 
are at work—the list varies, as new 
contracts are placed or old ones ex- 
pire. These subcontrating shops em- 
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SUBCONTRACTING 


makes little difference in costs to the 
Army whether its inspection of parts 
occurs at their points of origin, or at 
the point of assembly. 

The contract was undertaken with 
a realistic awareness in both the Cleve- 
land Ordnance District and in the 
General Industries Company that it 
would be entirely possible for difh- 
culties to develop in any pot of broth 
involving so many cooks. However, 
there was still available for emergency 
assistance the list of original bidders 
on parts. From this list could be ob- 
tained any hurry-up help required. And 
in any need beyond the capacity of 
this list, the Cleveland office of the 
Defense Contract Service would al- 
ways be available to suggest other 
shops able and eager to take a hand 
in helping to fulfill the contracts. 


Firms 


ploy from 500 men in the largest, 
down to 4 men in the smallest. 
The general effort is to farm out 
work to companies to which this 
volume will be really important. If 
Gisholt orders constitute 50 percent 
or more of the subcontractor's busi- 
ness, so much the better. The prin- 
cipal exception made to this rule 
is in awarding orders to some special- 
ized tool and fixture shops with which 





Machining bevel gears. Gisholt suppliers range in size from 4 to 500 men. 
Two men from subcontracting department are constantly on the road 
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the company has long done busi- 
ness, and in which standards of work- 
manship are just as zealously guarded 
as in Gisholt’s own plant. 

The firm has developed a subcon- 
tracting staff that does nothing else 
but deal with the problems of farm- 
ing out. Two men are kept on the 
road continuously by this department, 
and four men remain at Madison most 
of the time. The function of this 
department consists of inspecting, ex- 
pediting, finding new subcontractors, 
and maintaining contact with exist- 
ing subcontractors. The department 
places orders according to the re- 
quirements of the over-all manufac- 


CASE STUDY NO. 3 


turing schedule—and sometimes ac- 
cording to the expediency of dealing 
with the subcontractor. 
Theoretically, subcontracting is to 
keep in balance production of ma- 
chine components. In practice it is 
a constant effort in this direction. But, 
however desirable it may be to keep 
in perfect balance the production of 
parts of finished machines, the sub- 
contracting department must always 
figure to keep the subcontractor happy 
and hold him. Hence, if investigation 
corroborates the subcontractor’s asser- 
tion that he requires longer machine 
runs to make a profit, he usually gets 
the larger order, even though it tem- 


porarily throws parts schedules out 
of balance by providing more of a 
unit than is immediately needed. 
When a road man or a subcon- 
tractor reports an emergency need, 
the staff in the department back at 
Madison leaps into action. Perhaps 
the subcontractor has just reached a 
stage of the process where he has en- 
countered difficulties and needs ad- 
vice. Madison tries to give the neces- 
sary help by telephone, airmails the 
necessary detail drawings or work 
order for his guidance—or sends a road 
man by the first connecting plane. 
There is a steady trickle of demands 
(Continued on page 154) 


Farms Out Tank Gun Parts 


American Type Founders sets up 
special division to handle defense 
orders, with a supervising organiza- 
tion to coordinate far-flung “depart- 
ments” that supply 553 of the 554 
parts in a 37-mm. tank gun. 


AS PRIME CONTRACTORS, American 
Type Founders, Inc., Elizabeth, N. J., 
has two government contracts for 
munitions. One is for recoil mechan- 
isms for the 75-mm. gun. These 
mechanisms can be turned out in 
the shops of the parent company, 
without subcontracting any of the 
parts. The other contract is for 37- 
mm. tank guns complete, ready to be 
installed in tanks. Parts of this assem- 
bly could have been made in the 
company’s existing shops, if the ma- 
chine tools had not already been 
loaded to capacity with regular prod- 
ucts and the recoil mechanisms. 


Starting From Scratch 


To handle the guns, the company 
had to start from scratch. There were 
three paths it could take. It could 
build a new plant to make all of the 
554 parts and assemble them; it could 
subcontract all the parts and do noth- 
ing but assembly work; or it could 
make some of the parts, subcontract 
some of them, and do the assembling. 
It chose the last plan for the follow- 
ing reasons. 

To have made all the parts would 
have necessitated buying not only the 
special gun lathes and rifling Pome Paes 
for making the gun barrels, or “tubes” 
as they are technically known, but 
regular lathes, millers, grinders—prac- 
tically all kinds of machine tools. 





When the contract was awarded 
last fall, machine tool builders were 
already so full up with orders for 
defense purposes that there was no 
telling when delivery of all the needed 
tools could be made, if American 
Type Founders undertook to make 
everything that goes into the gun 
assembly. 

The tubes only were machined be- 
cause there was no tube machining 
capacity in the country, so the com- 
pany took on that particular phase of 
the job. The British were desirous 
of building up additional tube ma- 
chining capacity, and the manage- 
ment saw it could get everything else 
without going to any great expense. 

So American Type Founders ma- 
chines only the tubes, buys the forg- 
ings from which the tubes are ma- 
chined, subcontracts all the 553 other 
parts of the assembly. 

The company realized that this was 
not merely an ordinary peacetime 
routine job of buying. It was going 
to be a highly specialized, high-pres- 
sure job of management. To all in- 
tents and purposes each subcontractor 
would be a production department. 
It is hard enough to coordinate the 
production of 554 parts of an assem- 
bly when all the departments are 
under one roof, and when the fore- 
men and superintendents are under 
one undisputed authority. 

It is still more difficult when the 
“departments” are not only sepa- 
rated by hundreds of miles, but are 
managed by various owners who are 
naturally individualistic, have their 
own ideas as to how a job should 
be done—which may not be the best 
method—and, being their own bosses, 


are not accustomed to being told what 
to do and how to do it. 

Taking all these things into con- 
sideration, management decided at the 
start that to make even the initial 
order of 1,500 complete gun assem- 
blies and 750 spare tubes was not 
a part-time job for any organization. 
So it was deemed advisable not only 
to build a special shop for the gun 
contract, but also to set up a brand 
new and wholly separate organization. 
Therefore a subsidiary organization 
to make the tank guns were set up, 
called The American Munitions Divi- 
sion of American Type Founders, Inc. 

To head up the operations an in- 
dustrial engineer with experience in 
several industries was secured. He 
quickly built up a supervising organ- 
ization of about 40 men. Some of 
them are experienced in machine 
shop management; some are especially 
fitted to judge the capacity of sub- 
contractors to turn out parts of proper 
quality in required quantities; some 
are expert methods men who can spot 
weaknesses in production methods and 
rectify them; some are trustworthy 
inspectors, and some are hard-boiled 
expeditors; some are cost accountants. 


Bidders Carefully Chosen 


The first job, of course, was to let 
contracts. Some subcontracts were for 
single parts; others, about 20 of them, 
were for complete subassemblies. 

From three to six or seven bids 
were asked on each subcontract. Each 
bidder had first been subjected to 
careful, expert scrutiny to make sure 
that, if his price was right, he could 
surely fulfill the contract either with 
or without help. His financial stand- 
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In a new plant, built specially for the job, American Type Founders machines tubes of the 37-mm. tank guns it 


is making for Britain. All the other 553 parts of the assembly are farmed out under expert supervision 


ing and his labor relations were 
checked. His record for meeting de- 
livery promises was _ investigated. 
Whether the subcontractor’s manage- 
ment seemed to be too set in its 
ways, or whether it would probably 
be amenable to suggestions about how 
it should do things, was taken into 
consideration. 

The subcontractor’s production ca- 
pacity and his machine equipment 
were carefully studied. If he passed 
the other requirements, it was not 
thought too serious a matter because, 
if he was somewhat short on equip- 
ment, that could usually be taken 
care of. In some cases needed machine 
tools to the extent of $50,000 or so 
were bought by the prime contractor 
and lent to subcontractors. 

As in any buying program, price, 
while important, was not the most 
important criterion. It was second to 
ability to produce. In several in- 
stances the bid of the shop best able 
to make a satisfactory product on 
time was too high, not from a desire 
to profiteer, but from incorrect cost- 
ing methods. When the bid of an 
otherwise satisfactory prospective sub- 
contractor was high, Type Founder 
cost accountants sat down with his 
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cost accountants and examined his 
methods. 

It was found that the costing meth- 
ods of many so-called jobbing shops 
are weak—especially in the methods 
used for allocating overhead expense 
to specific jobs. More than once it 
was necessary to convince the sub- 
contractor that he had, in his esti- 
mate, charged too much overhead to 
the job, and get him to revise his 
price. This is a far better way to get 
a reduced bid than bargaining, for it 
eliminates any temptation to cut cor- 
ners on quality. 


Subcontractors’ Costs Reduced 


On several occasions methods engi- 
neers have shown otherwise accepta- 
ble subcontractors how to get their 
prices down to a competitive basis 
by reducing their costs. This has been 
done in the usual ways—by rearrang- 
ing layouts to reduce the movement 
of materials, by devising better fix- 
tures, by better tooling, by using 
a machine tool better suited to the 
job—in short by doing all the things 
to boost production and cut costs 
that are accepted as best practice 
in production shops. For, while sub- 
contractors are mostly job shops, the 
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orders they are receiving from Ameri- 
can Type Founders are large enough 
to permit them to set up a depart- 
ment on a mass production basis. 

After the subcontractors get into 
production of contracts, methods men 
continue to study their operations and 
recommend similar changes where the 
opportunity presents itself. 

Thus many subcontractors’ meth- 
ods have been changed for the bet- 
ter in many ways. This is not a reflec- 
tion on their abilities, because only 
those were chosen whose abilities 
were considered satisfactory. It is 
chiefly because they were job shops 
without experience in mass production, 
which were undertaking to do a mass 
production job. 

In most instances materials for the 
subcontractors. are bought and in- 
spected for them because the prime 
contracting organization is not only 
more experienced in dealing with the 
producers of raw materials such as 
forgings, but also is in a better posi- 
tion to force the suppliers to make 
deliveries on time. 

To expedite production, company 
men travel from shop to shop, and 
in some cases a man or two work 
full-time in the subcontractor’s shop; 
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inspectors also are provided. One- 
hundred-percent inspection is required 
of some parts—only sample inspection 
of others. Naturally a great deal of 
inspecting of parts is done after 
each operation, to prevent the waste 
of time that would come from per- 
forming subsequent operations on a 
spoiled part. 

Since the staff has an exhaustive 
knowledge of machine shop practice 
and a wide acquaintance with sup- 
pliers of machines and tools, subcon- 
tractors’ emergencies that they might 
not have been able to handle for 
themselves have been taken care of 
by the prime contractor—and a lot 
of delay has been saved thereby. 

For instance, one subcontractor 
broke a complicated hob. Neither he 
nor American Type Founders was able 
to locate a concern that could make 
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a similar hob in less than three 
months. But a hob was discovered 
that could be used on a different type 
of machine, by some ingenious reengi- 
neering of the operation. A machine 
on which the substitute hob could be 
used, was found too. Both were in 
the subcontractor’s shop within a week 
or so—an important saving in time. 
Another instance may be illustrated 
in connection with the machining of 
parallel slots in a 30-in. plate. Normal 
analysis indicated that the machining 
of these slots should be done on a 
milling machine. When the first piece 
was made, it was obvious that these 
slots should be machined on a planer 
and then ground. Within 48 hours 
the planer and grinder were located— 
one in Cincinnati and one in Balti- 
more. They were inspected and pur- 
chased, shipped to the manufacturer, 


and were in operation within 10 days, 

In another case, 200 armor cast- 
ings were in production, but a 
change in design in the complemen- 
tary part made it necessary to revise 
the pattern. An analysis of this sit- 
uation resulted in salvaging 200 ob- 
solete castings by performing slot- 
ting machine operations. The equip- 
ment was nonexistent at the plant 
doing the work, but two slotters were 
located in the second-hand market 
and were at work in a week’s time. 

So, by providing management, engi- 
neering, procurement, cost, and pro- 
duction talent usually available only 
in large mass production shops, parts 
of satisfactory quality have been ob- 
tained on time from “departments” 
that are as widely separated as Bir- 
mingham, Davenport, Lansing, Bos- 
ton, and Sanford, S. C. 


City Puts Idle Machines to Work 


York made survey of available equip- 
ment, found 1,400 machine tools 
in 180 plants. Home industries bid 
for defense contracts, knowing 
where to farm out parts. 


CITIZENS OF YORK, PA., a community 
of home-owned industries, take their 
civic and _ national responsibilities 
seriously. Early last year they became 
alarmed over America’s unprepared- 
ness. They believed the time was near 
when the country would have to put 
all its strength into defense produc- 
tion—and they thought they should 
be searching out and preparing to 
mobilize scattered and idle or partly 
idle machines and manpower that 
could be used in an emergency. 

York, a city of 57,000, was in an 
unusually good position to get into 
defense production. Although the 
metal trades account for most of 
the employees, no one line of prod- 
ucts dominates the industrial pic- 
ture. Such a variety of manufactur- 
ing is done, that if one plant does 
not have equipment needed for a 
job, one of the others almost surely 
will. A simple matter of getting to- 
gether, so that everyone could know 
what machinery was available, meant 
that a wide variety of defense con- 
tracts could be tried for. 

Therefore, in July 1940, the York 
Manufacturers Association appointed 
four leading industrialists members of 
a Defense Program Committee. 
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This committee has been kept to 
its original size. The only staff has 
been the secretary of the Manufac- 
turers Association, who has served 
also as secretary of the committee. 

It was not intended that this com- 
mittee undertake responsibility for 
defense work. The actual job of 
getting and filling defense contracts 
rests entirely with the individual man- 
ufacturers. Before the committee was 
even talked of, some of them had 
shown that they could bid for and 
win defense production orders, and 
successfully use idle machines of other 
companies to fill them. 

For instance, the York Safe & 
Lock Company, which normally em- 
ploys about 450, had bid for and 
obtained—and had started to farm 
out—its first defense contract in 1938. 
Manufacturing vaults and safes calls 
for precision and for working hard 
metals—and this company had done 
a fair amount of ordnance work in 
the World War—so that it was not 
illogical for it to get its original 
order for 138 3-in. anti-aircraft gun 
mounts. This piece of equipment is 
mounted on big wheels that can 
carry it along at 50 miles an hour. 
But these wheels must be removed 
and the gun supported on four tri- 
pods with a span of 52 feet, to keep 
the gun from moving when it 1s 
fired. All this equipment must be 
folded away into an auto truck. The 
gun mount has 6,000 pieces, some 
of them requiring very fine work- 





manship. Most of the pieces were 
farmed out to about 65 companies, 
10 of them in York. 

Through its success with the initial 
order, York Safe & Lock discovered 
the art of successful bidding for de- 
fense work, so it is now prime con- 
tractor for 17 or 18 different kinds 
of equipment. It has spread the 
actual work widely, finding as many 
subcontractors in York as possible. 
Between 30 and 40 percent of its 
total man-hours are farmed out. 

An interesting point of the York 
Safe & Lock plan is that the subcon- 
tracting activities are not managed 
independently of other operations. All 
work starts through the regular engi- 
neering and production departments, 
and is put out one piece at a time. 
Usually a mechanic is sent along with 
the order, to show the subcontractor 
how the work should be done. Some 
shops do not realize the importance 
of accuracy, and the policy of giving 
them only one piece allows them to 
be trained to adhere to the standards 
of tolerances set up for that particular 
part. 

The experience of York Safe & 
Lock, and tke fact that York Ice 
Machinery Corporation was a success- 
ful bidder on refrigerating and alt 
conditioning systems for the navy, 
actually formed the background for 
the forming of the Defense Program 
Committee. 

After the committee was formed 

(Continued on page 168) 
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CASE STUDIES 5 TO 13 


PLANT CONVERSION 


Changing to Defense Work 


Case studies that illustrate the 
special techniques developed and 
used successfully by nine companies 
with emergency contracts. 


THOUSANDS OF AMERICAN PLANTS 
have been converted to contribute 
goods needed for national defense in- 
stead of confining their efforts to the 
goods that they normally make for 
use in civilian channels. There are 
assorted methods of converting a 
factory to do defense work. But before 
we examine a typical handful of suc- 
cessful plant conversions, it might be 
well to make sure that we understand 
just what we mean when we speak 
of conversion. 

At the one extreme, when a maker 
of men’s shoes takes a quartermaster 
contract for Army shoes and shifts a 
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part or all of his personnel and equip- 
ment to filling the contract, it can 
only by courtesy be termed conver- 
sion. Comparably, it is hardly a con- 
version when a shop that customarily 
lives on miscellaneous screw-machine 
contracts for automotive plants takes 
a subcontract. for some fuse com- 
ponents and produces them by reset- 
ting a few of its automatics. These 
are more properly classed as merely 
shifts of markets, involving appre- 
ciable, but relatively incidental, 
changes in design of products. 

Nor, at the other pole, is it by any 
stretch of the imagination an instance 
of conversion when a manufacturer 
of electric refrigerators or steering 
wheels builds a brand-new plant and 
equips it with brand-new machinery 
for making a product brand new to 
his experience, as, for instance, ma- 





First operation in making 75-mm. shells at International Harvester Company's Milwaukee works. 


chine guns. Also, it is not conversion 
when a manufacturer of soap takes 
on an ammunition loading plant, or 
a maker of automobiles runs up sev- 
eral acres of new buildings in which 
to manufacture airplane wings or en- 
gines. These procedures constitute an 
actual creation of additional capacity, 
specialized exclusively for defense 
products. 

Conversion consists of shifting 
over existing production facilities so 
that when the shop that has been 
repairing flour-mill equipment turns 
to machining parts for naval anti- 
aircraft guns, or when the maker 
of internal-gear rotating pumps be- 
comes a purveyor of fire-control in- 
struments and machine gun shot, 





By ARTHUR VAN VLISSINGEN 
consulting editor, Factory. 





An upsetter 


intended for making pinion gears is used in a fenced-off corner of the forge shop. Machining operations are per- 


formed in another fenced-off corner, on tools that were taken from surplus 
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manufacturing equipment is put to 
work on a job foreign to its original 
purpose. The military product may 
be taken on as an addition to the 
normal lines, or may perhaps even 
supplant them. 

The techniques by which American 
manufacturers are converting their 
plant capacity to military use, range 
all the way from a complete inter- 
mingling of civilian and defense out- 
put to a complete isolation of defense 
work in a separate department or 
building. Herewith are presented brief 
case studies of the methods by which 
nine companies are _ successfully 
handling a somewhat larger number 
of defense contracts in their plants. 
Eight of the examples are arranged 
in their approximate sequence as they 
digress in character away from the 
process of moving normal and emer- 
gency work, side by side, through 
the plant’s departments, toward the 
process of setting the two types com- 
pletely apart, because the management 
finds that thus it achieves the best 
results. The ninth example—Morton 
Manufacturing Company—has been 
arbitrarily placed last because it 
seemed expedient to tell the story in 
somewhat greater detail. This survey 
was made in the Chicago area, and 
‘sere not otherwise indicated are 
ocated in that city. 


Bell & Howell Company 


Military jobs in this plant are 
mingled with production of the com- 
pany’s regular lines. For instance, 
one of its defense contracts is for 
artillery telescopes. An operator on 
a centerless grinder may put through 
a batch of parts for an amateur mo- 
tion picture camera, then on his next 
shop ticket get a batch of parts for 
a telescope. Basically, the company’s 
operations on its goods for civilian 
use are high-precision metal working 
and lens grinding, and the army prod- 
ucts are along pretty much the same 
general line. 

The company has had to buy some 
new equipment to make military 
goods, but practically all of it has 
been machine tools that should fit 
well into the plant’s everyday oper- 
ations when the emergency passes. 
Capacity also has been added by leas- 
ing space in neighboring buildings, 
and factory personnel has been in- 
creased accordingly. 


Lyon Metal Products, Inc. 


A large share of the normal-prod- 
ucts volume passing through the 
plants of this company goes into the 
expansion of defense facilities of other 
companies, hence cannot be side- 
tracked for defense contract work. 
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Equipment formerly used for routine work at International Harvester is now 
making shells. In this operation the shell is given the final turning on an 
automatic lathe, to establish the outside diameter 


At the same time, the company has 
recently completed at its Aurora, 
Ill., plant a contract for approximately 
150,000 army locker trunks, and at 
Chicago Heights is turning out a large 
contract for bench-top tool cabinets. 

The basic conversion method em- 
ployed in accomplishing this change- 
over is seen in what was done at 
Aurora. The technique has been to 
step up production by devoting the 
first shift to the company’s regular 
products in the departments involved. 

When the first shift finished work 
every afternoon at 3:30, the men 
rolled into place what was called 
the auxiliary defense department for 
the use of the second and _ third 
shifts, including a portable assembly 
line on which locker trunks were 
constructed. Sections of roller con- 
veyor 17 inches wide and 84 feet 
long were used, chosen because they 
are easily moved. 

Also in the defense equipment were 
a spray line, a baking oven, decals, and 
locks. This auxiliary equipment was 
set up around the brakes and spot 
welders already in the department. In 
this set-up, 1,600 of the locker trunks 
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were finished every day, even to be- 
ing packed in cartons, sealed, and 
dropped down a chute to the shipping 
room. Every morning the auxiliary de- 
fense department was rolled back 
out of the way, and production re- 
sumed on the regular line. 


International Harvester Company 


The 155-mm. gun carriages that 
the U. S. Army already had, are be- 
ing adapted to high-speed motorized 
operation by this company at its Mil- 
waukee Works. This job requires re- 
finishing some existing parts, fabricat- 
ing some entirely new parts, and 
assembling the units. 

Machining operations on old parts 
are performed in various departments 
throughout the plant, depending 
pretty much on where there are un- 
occupied machines capable of doing 
the work. In the regular production 
departments, where ordinary tractor 
parts are made, new parts for car- 
riages are being produced. Assembly 
of the rebuilt carriage takes place 
in the department where tractors are 
normally assembled. 

Also in the Milwaukee plant is a 














When the volume of fuse business became too great to be handled in the 


main plant, Stewart-Warner moved it into a warehouse. 


Now this building 


is devoted principally to fuses, only incidentally to storage 


contract for forging and machining 
shells. An upsetter intended for mak- 
ing pinion gears is forging the shells 
in a fenced-off corner of the forge 
shop. The machining operations are 
performed in a similarly separated de- 
partment on tools that were taken 
from surplus equipment, plus a few 
that were requisitioned from other 
production departments. 

At West Pullman, Harvester is 
making 37-mm. shells in a fenced-off 
department, using general-purpose 
machine tools that were pulled out 
of other production lines. The first 
operation, for instance, is performed 
on a l%-in., 6-position, automatic 
screw machine formerly used for 
routine operations. 


Diamond T Motor Car Company 


Major defense contracts being 
handled by this company are for bomb 
service trucks; for 6-wheel-drive, 4- 
ton, heavy-duty, cargo trucks; and 
for half-track personnel carriers. The 
company makes all the military truck 
equipment in the regular truck de- 
partments, even though these vehicles 
are substantially different from its 
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regular lines of commercial vehicles. 
The half-track personnel carriers, 
which include characteristics of a 
track-type tractor and of an armored 
passenger car, were too radically differ- 
ent from the regular output to mingle 
with the truck business, the man- 
agement felt. This part of the firm’s 
defense work is accordingly being 
handled in two separate buildings. 


Frost Company 


For this company, located at Keno- 
sha, Wis., the general problem of 
making 37-mm. cartridge cases was 
not unlike that of making the firm’s 
regular line of brass parts for auto- 
mobiles and for the plumbing trade. 
But the management felt that a more 
economical and more uniform output 
could be obtained if it were made in 
a separate’ department. 

So, to get the job off by itself in 
a space where it could be operated 
at full speed without interfering with 
the firm’s standard product (which in 
itself goes to a considerable extent into 
the defense program in the way of 
housing and cantonment  require- 
ments), the company made substan- 
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tial changes in its plant layout. It set 
up a separate department devoted ex- 
clusively to the production of car- 
tridge cases. This department is 
equipped with everything necessary 
for quantity production. Approxi- 
mately one-third of the total equip- 
ment in this department was newly 
purchased. Most of the new machinery 
would readily fit into the company’s 
regular production needs, replacing 
older equipment, the sole exception 
being the press for upsetting the head 
on the cartridge cases. 

The manufacturing problem, like 
any other, had some headaches. But 
the job was not too difficult to lick, 
and the cartridge case department is 
today in quantity production. 


Stewart-Warner Corporation 


The manufacturing procedure em- 
ployed here represents an ,volution 
that kept in step with the require- 
ments of the task. When the company 
took its first fuse contracts, it mingled 
the work with regular operations—it 
was on a small scale, and involved no 
operations tremendously different 
from what the plant was performing 
in its production of civilian goods. 

Then, as the first fuses were mas- 
tered, and the plant’s adequacy to 
this type of work was proved to the 
satisfaction of the management and 
military. procurement departments, 
the volume of fuse business increased. 
It accordingly became easier to super- 
vise and control this work by putting 
it in a separate department. The first 
step in this direction was to fence 
off one end of a production floor and 
concentrate the necessary equipment 
and operations within the inclosure. 

Before long there was such a vol- 
ume of fuse work that the plant man- 
agement moved it bodily out of the 
main plant and placed it in one end 
of a building that had been in use 
as a warehouse. Gradually the ware- 
house stock space has been crowded 
out by the fuse department, until 
now the building is devoted principally 
to fuses and only incidentally to stor- 
age. As this department grew, it re- 
quired more and more machinery. 
Today the machine tool equipment 
here is predominantly new. However, 
practically all of it is general-purpose 
equipment that could be used in 
making the company’s ordinary civil- 
ian products. 


Hannifin Manufacturing Company 


An excess of priorities eventually 
changed this company’s plans from 
straight conversion of existing facili- 
ties, and forced it instead to extend 
its plant. The firm’s regular business 
is principally done with the machine 
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and civilian products mingle freely on production lines. 
engines warm, are made in the shop that also makes vestibule diaphragms tor railroad coaches 





tool industry. Such of its products as 
hydraulic cylinders for broaching ma- 
chines are needed for manufacturing 
some of the most essential articles in 
the defense program. 

The management’s original idea was 
to turn out equipment called for by 
its ordnance and air corps contracts, 
without a major rearrangement. The 
type of work is essentially similar to 
that required in making goods for 
its regular customers, and it seemed 
simplest to perform this work in the 
regular production department as part 
of the regularly scheduled output. 

As the defense program speeded 
up, this idea proved impractical. Al- 
most everything now going through 
the company’s two factories carries a 
priority rating of the utmost urgency. 
There remained no unused capacity 
into which the military orders could 
be sandwiched, so the company has 
now equipped a third plant, making 
in it only products required to fill 
army contracts. 


Rheem Manufacturing Company 


When this company received an 
ordnance contract for practice bombs 
and for fins on detonation bombs to 
be made at its Chicago plant, it al- 
ready had under construction a new 


plant some miles distant, to accom- 
modate its increasing volume in civil- 
ian sheet metal goods such as drums 
and barrels, hot water heaters, range 
boilers and tanks. The bomb fins were 
promptly put into production, using 
for the most part existing equipment. 

The practice bomb contract was so 
large that it obviously could not be 
shoe-horned into current operations. 
The company turned its old plant into 
the production of goods to fulfill 
these contracts, and moved all its 
civilian output into the new factory. 

To get the old plant into produc- 
tion, the company bought and set up 
an entirely new equipment of ma- 
chines—chiefly presses, rolls, and 
welders. The 26 welders use up to 
200 kva. apiece, and power lines to 
accommodate the new load were 
brought in at a cost to the company 
of about $30,000. 


Morton Manufacturing Company 


Civilian output at this Chicago 
plant is normally diversified. The 
company makes railway appliances and 
industrial steel products of many 
kinds, ranging from steel doors and 
canvas diaphragms for railroad pas- 
senger cars to bathroom and kitchen 
cabinets. In the past year it has ab- 


Accepting defense contracts has not presented too difficult a problem to Morton Manufacturing Company. Defense 
Canvas products, among them a cover for keeping airplane 


sorbed into its production a compar- 
able diversity of articles for defense. 

So far the conversion has been 
achieved without any major disloca- 
tions of service to customers in civil- 
ian life. Civilian and military orders 
are well mingled in the plant, and in 
only a few instances has it been neces- 
sary to install entirely new machinery. 
All equipment thus added is of types 
that probably will be adaptable to any 
increased activity in normal business 
after the current emergency passes. 

Defense units now being manufac- 
tured in the plant are: 


1. Steel spare-parts bins and cab- 
inets—ordnance contracts. 

2. Steel ammunition chests for .50 
caliber machine guns—ordnance. 

3. Canvas products of various kinds 
—dquartermaster and air corps orders. 

4. Food carts for medical corps 
use—subcontract. 

5. Fuel savers for quartermaster 
use—subcontract. 

6. Metal safety surfacing for gov- 
ernment construction—subcontract. 


7. Metal doors and frames for ships 
—various government orders. 


(Continued on page 170) 
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CASE STUDY NO. 14 





Six Men for Every Five Machines 


K&T solved multiple-shift problems 
by working men on a five-days-on, 


one-day-off schedule. Employing 
six men for five machines provides 
non-stop production. 


FOR ALMOST THREE YEARS Kearney & 
Trecker Corporation has had to cope 
with what is now becoming standard 
conditions of capacity production in 
defense industries. We have, for 


example, been working in three shifts . 


six days a week regularly, and three 
shifts seven days a week on bottleneck 
operations for so long now, that it 
seems normal. Our past schedules 
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seem to have been part of an unusual 
time when leisurely production was 
still possible. 

One consequence of our long 
stretch of capacity output is that we 
receive innumerable inquiries about 
this or that detail regarding running a 
plant at this top level. Probably the 
most frequent question has to do 
with some of these specific techniques 
of operating bottleneck operations 
continuously. Note that the seven- 
day schedule prevails only in key 
departments. 

Developing this program proved to 
be simple enough, once we mastered 
the knack of it. Our plan, not new 
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or original, is to give every man five 
consecutive days’ work of eight hours 
each, then a day off, and repeat. We 
carry sufficient extra help in the form 
of utility men to maintain this sched- 
ule. Thus, out of each calendar week, 
a man works six days; the sole excep- 
tion is every seventh week, when he 
gets a Sunday off, followed by five 
days’ work and then Saturday off. 
Examine the shift schedule repro- 
duced on page 88 to understand ex- 
actly how this plan works. One look 


By HENRY HOLTHUSEN, director 
of budget, Kearney & Trecker Cor- 
poration, Milwaukee. 
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First Shift 


Second Shift 


Third Shift 
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980 
1057 
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. 
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man works on day marked with operator of f on that day 
lity man's day off 





Numbers on the left are machine numbers—repeated for each shift. Operators’ 
days off are hatched, so that the men can see their free time at a glance 





For no let-down in quality, utility men are chosen carefully. They must 
be able to run all machines and master all operations performed on each 


at the chart will make for a much 
clearer comprehension than a dozen 
paragraphs of explanation. 

The numbers at the left are the 
machine numbers in the department, 
Notice that these numbers are identi- 
cally repeated for three shifts—since in 
planning the shift schedule we must 
provide a man to operate each ma- 
chine for each shift. In terms of 
machines, this means that one such 
unit represents five machines, and a 
double unit or one sheet is issued to a 
foreman for each ten machines or a 
fraction thereof, in his department. 

When the foreman receives the 
sheets, he inserts the machine num- 
bers in the proper column, and posts 
the shift schedule on the department 
bulletin board. Thereafter, for 64 
working days, each man in the depart- 
ment can see just which days he has 
to work and which days he has off. 
Before the existing schedule is com- 
pleted, the succeeding schedule is 
made up and posted. 

As will be seen, six lines are pro- 
vided for each five machines in a de- 
partment. The days off for the regular 
operator are hatched. The utility man 
serves five machines, but otherwise his 
schedule is similar to that of everyone 
else. He works five days and then has 
a day off. The utility man’s day off 
is shown on a solid square on the sixth 
line. On the days that the utility man 
is off, all five regular operators are on 
duty, the only day in the week when 
the regular operators in the depart- 
ment work simultaneously. 

Note also that only one utility man 
works on a given machine on a single 
working day. This is accomplished by 
offsetting the days off of the three 
utility men on the three shifts. For a 
typical day, observe Friday, May 2. 
The first-shift utility man worked on 
Machine No. 1194, the second utility 
man had the day off, while the third- 
shift utility man worked on 979. 

Much consideration and care had 
to be exercised on choosing our utility 
men. It is obvious from this schedule 
that a utility man must be able not 
only to run all the machines in the 
department but also to master all the 
operations that are performed on each 
of the various machines. If the right 
man has been selected, there will be 
no loss in quality or production. 

We need six men for each five ma- 
chines on each shift—five operators 
and one utility man. With this plan, 
the utility man is the key man because 
of his varied duties. It takes a really 


good man to work on five different 


machines, even though they are of 
the same general type, because of the 
multiplicity of operations that pass 
through the machines. This is especial- 
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ly true in our business, for we cannot 
even for an instant relax our extremely 
close tolerances. 

Our plant is set up in departments 
according to the parts produced rather 
than according to types of machines 
used. In each major parts department, 
to machine one part complete may re- 
quire all types of machines—amilling 
machines, planers, boring bars, drill 
presses, and so on. Also, each one of 
these departments might require differ- 
ent sizes and types of machines, de- 
pending on the operations. 

Because of the multitude of opera- 
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Solved Week-End Black-Outs 


Timken’s four shifts keep equip- 
ment running 168 hours a week. 
Each crew works 40 hours weekly, 
plus 5 extra shifts in 20 weeks. 


THE TIMKEN ROLLER BEARING COM- 
pany has kept step with the expansion 
of defense needs by putting one 
department after another on the “anti- 
black-out” schedule shown below. 
The Timken schedule calls for 
three 8-hour shifts per day up to 40 
hours a week. By having four crews 
instead of three, the working time of 
each crew is rotated so that it works 
40 hours a week. Thus the four crews 





tions which the utility man must per- 
form on the various types of machines, 
immediately after he gets the utility 
job there might be a short period of 
time during which his bonus earnings 
might not be as high as they were 
while he was working on one machine. 
For this reason, when he is first placed 
on the utility list, we pay him a flat 
bonus until the time his production 
reaches his previous level. We operate 
on a bonus plan, and we do not wish 
to penalize a good operator by reduc- 
ing his net earnings during this period. 
In the event that a utility man im- 


keep equipment running 160 hours a 
week. ‘To take care of the remaining 
8 hours, each crew works five extra 
shifts over each period of 20 weeks. 
These five extra shifts are all that 1s 
necessary to bring the equipment 
work week up to the 168-hour total. 
Overtime is paid for extra shifts. 

The schedule has been carefully 
worked out. Every man works 5 days 
in a row and then is off at least 48 
hours, after which he changes shift. 

Over each period of 20 weeks each 
man has 5 Sundays off. 

Over each period of 20 weeks 
every man works 5 extra days, total- 
ing 105 shifts in 20 weeks. 


MULTIPLE-SHIFT OPERATION 





mediately starts to earn above the flat 
guaranteed bonus, his earnings are 
paid to him in any amounts above the 
guaranteed flat bonus rate. Thus if he 
is guaranteed a 25 percent bonus over 
and above his hourly rate and earns 35, 
he is paid 35 percent and not 25. 
Because every utility man is a top- 
notcher and was originally the best 
in his department, we find that many 
of these men quickly become experts 
on all machines and operations, and 
soon get their actual production back 
to a point where they can earn bonuses 
(Continued on page 178) 























Over each period of 20 weeks every 
man has 5 paydays with 10 days’ pay 
and 5 paydays with 11 days’ pay—if 
he works full time. 

The same crews are always working 
together. No relief men are needed. 

Almost half of the Timken shift 
schedule—enough to show how it 
works—is reproduced below. The 
three shifts are listed in the left-hand 
column, and the four crews are desig- 
nated by the letters A, B, C, and D. 
If Richard Roe is a member of 
crew A, the hours designated by the 
letter A on his chart show exactly 
which hours and which shifts he will 
work during the 20-week period. 




























Dat Ist week 2nd week 3rd week 4th week 
7 —e ( JOOOO000 OOOOOOO OOOOOOO OOoOooOOoOO 
Ist (night) shift SMTWTFS SMTWTFS SMTWTFS SMTWTF S 
ee B BICC CCC DDDBDDIA A AA AIBB BB Bic ccc cjD 
d ' oan 
am.to4 p.m. AAAABBB BBlccCCCC [DDD DDIAA AAA|IBBBB 
apm toltaidnignt DDDDDIAA AAAIBBBB BICC CCCID DDD DIAAA 
) ABCD ABCD ABC D ABC D 
Days per week a= os SS Yk Fo tae. seu  £ £8 ...\5 
ABYC D A BYC 
Days per pay period ‘ 1 Mt 10 10 ' ' N10 10 I , 
Sundays off Cc ¢ C Cc 
5th week 6th week 7th week 8th week 
Pote ——(QOOOUOO OOOOOOO OOOOOOO OOOOOOO 
ist(night) shif+ [swe Fe 5S MT WwW Fe S$ SmMTWTF S$ Be hae we 
ee re rae oe DDODDIA AA AAIBBBBB {CC CC C CyD D DDDIAA AA 
: | 
poh reed plc cc CC[D DD DDIAAA sees es * See 
lag may yen eA we AalBBBBBI cccccloDdD DDDIAAAA AIBBBBBIC 
ABCD ABC D ABC D ABCD 
Days per week —s 5 5 5 5 5 6 Perce © oF Fe S365 ., 
/ ABCD ABC D 
Days per pay period ' 10 N10 n ' ' 1 10 Ht 10 ' 
Sundays off Cc B B B 












Every man gets the same deal from the 20-week shift schedule which Timken has been using successfully for the 
past two years. It solves week-end black-outs. A quick look tells the men when they work and when they're off 
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Third Shift Is the Had One 


Reliance, to step up output, gave 
24-hour operation a stiff work-out 
’way back in 1937, is thus able today 
to iron out third-shift wrinkles on a 
thoroughly informed basis. 


TWO-SHIFT OPERATION has long since 
become commonplace at Reliance 
Electric & Engineering Company. It 
is the introduction of a third shift, 
as every plant manager knows who has 
tried it, that is difficult. 

Generally speaking, the third shift 
must be made up of the latest addi- 
tions to the plant personnel. Even 
with sufficient supervisory forces 
available, it is not an easy problem to 
secure high efficiency from this shift 
or justify its operation in terms of a 
proportionately increased production. 

The use of a third shift at Reliance 
got its first real work-out in early 
1937, when for the better part of the 
year the demands for industrial motors 
came in such numbers and from so 
many industries that no effort could 
be spared to raise production to the 
highest possible levels. 

Short-lived as that period of third- 
shift operation was, the management 
learned a considerable amount about 
its advantages and its disadvantages. 





By R. W. CORNELL, production 
manager, Reliance Electric & Engi- 
neering Company, Cleveland. 


The experience stands them in good 
stead now that it has become neces- 
sary once more to consider full-out, 
24-hour, “round-the-clock” operation. 

In the interim since 1937 the com- 
pany’s steadily mounting business had 
made it necessary to expand plant 
capacity on four separate occasions, 
the final expansion carrying the physi- 
cal boundaries of the plant to the last 
available square foot of ground which 
could be used at the present location. 

But it wasn’t long before the needs 
of the national defense program, 
superimposed upon the increasing de- 
mands of practically all the industries 
that Reliance regularly serves, had 
absorbed and gone beyond the facili- 
ties which the foregoing expansions 
in plant capacity had provided. 


Other Possibilities Explored 


Frankly, Reliance’s experience with 
the third-shift operation in 1937 had 
not been sufficiently satisfactory to 
warrant its re-establishment until all 
other possibilities in the way of in- 
creasing production had been explored. 

First step, therefore, was to length- 
en (with the approval of the men) 
each of the two regular shifts being 
worked. This was found, however, to 
be only a temporary expedient, par- 
ticularly as there were several opera- 
tions in the production lines where, 
in spite of everything that could be 
done, short of a third shift, work 


essential to the continuity of other 
operations insisted on piling up. 

It was the necessity of attacking 
these “bottlenecks” in production 
lines that led Reliance to resume the 
use of third shifts in several depart- 
ments. ‘Their resumption has been 
limited at the outset, however, to 
work that could be done by relatively 
inexperienced men and women. 

The new third shifts were started 
first on the notching presses. Here 
the operation consists of making a 
succession of notched openings 
around the periphery of a blank that 
will serve as the coil slots in the 
stator lamination for an a.c. motor. 
The first shift consists of women; the 
second and third shifts make use of 
men. ‘Two reasons why it became 
practical to install the third shift in 
this department were: (1) It made 
it possible to put in more hours per 
week; (2) the set-up of the machines 
involved could be made by specialists 
and the machines handled then by 
relatively inexperienced operators. 

The blanking presses were the sec- 
ond logical application of a third 
shift. Here again the character of 
the work was such that less experi- 
enced operators could be entrusted 
with it so long as the initial set-up of 
the equipment was made by properly 
trained men. 

Back in 1937 Reliance had had 
difficulties with the operation of a 




























































































45-hour week 
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Reliance schedule calls for shifts of 7% hours, each shift working a 6-day week of 45 hours—a 135-hour total 
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third shift. In retrospect, and under 
careful analysis, these troubles had 
been “boiled down” to two prime 
causes: (1) Insufficient supervision. 
and (2) inadequate arrangement for 
maintaining close cooperation be- 
tween the shifts. 

For example, with the third shift 
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working as an independently super- 
vised group, it was not uncommon 
for some members of a third shift to 
leave machines and materials in a 
department in such shape as to make 
it necessary for the first shift to lose 
valuable time in picking up the work 
and getting under way again. 


MULTIPLE-SHIFT OPERATION 


In 1941, because of its earlier ex- 
perience, Reliance could return to 
third-shift operations on a better in- 
formed basis. Mistakes with regard 
to supervision were not repeated. The 
solution, however, was not a com- 
plicated one. As a matter of fact, 

(Continued on page 180) 


Workers Double as Supervisors 


Sickles doubles production with sec- 
ond shift. Skilled daytime operators 
act as instructors and supervisors 
for second shift—at overtime pay. 


F. W. SICKLES COMPANY employs be- 
tween 1,000 and 1,800 people. Be- 
cause of the seasonal demand for our 
product—radio coils, condensers, and 
other electrical devices—we have 
always been confronted by the prob- 
lems identified with night-shift con- 
trol. In the years of normal activity 
these problems have usually mani- 
fested themselves about the middle of 
July and extended through the inter- 
vening months into December. 
Forecasts coming with the turn of 
the current year, however, were such 
as to prompt earlier attention to our 
annual problem, as it seemed obvious: 


1. That the season of night-shift 
activity would start sooner than usual, 
and last longer. 


2. That the demand for skilled and 
semi-skilled labor throughout the 
community —already in evidence 
early in January—was bound to make 
deep inroads into the availability of 
our own former night personnel. 





3. That our technique, applied so 
satisfactorily in previous years to 
supervision and general superintend- 
ence, was due, in the light of both 
(1) and (2) above, for a rigid review 
and general overhauling. 


Since some 83 percent of our entire 
manufacturing personnel is female, 
the injunction laid down upon us by 
law to evacuate the buildings by 10 
p.m., and the restrictions embodied 
in the 48-hour week and 9-hour day, 
are such as to set a deadline on what 
can be accomplished by even a well- 
trained, well-seasoned night force. 

Our problem of primary importance 





By GEORGE S. HULSE, supervisor 
of time study, F. W. Sickles Com- 
pany, Chicopee, Mass. 
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Jennie Jones is a winder. Comes in at 1:30. Works on incentive until 4 o'clock. 
Consults with her foreman between 4 and 5. Then takes over. Turn the page 
to see her in her role of department supervisor 


this season is one of training inex- 
perienced people. Despite the wide- 
spread application of the principles 
of work simplification throughout the 
plant, many of our operations still 
call for a manual and mechanical 
skill that can emanate only from 
patient training. We have therefore 
augmented our policy covering apti- 
tude tests at the time of hirng by 
one that embraces a more careful 
and intensive instruction with a 
trend toward greater specialization. 
From the regular daytime shift in 
each manufacturing department do- 
ing critical work, we have selected 
two types of girls, but in varying 
numbers—one for the single purpose 
of instructing and training, the other 
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for supervising the department’s night 
shift. ‘The plan works like this: 

Mary Smith, a winder of proved 
ability, with several years’ seniority 
standing and personable by nature, 
works on incentive during the regular 
8-hour daytime shift which starts at 
7:20 in the morning and ends at 4:05 
in the afternoon. She then devotes 
the next hour, or until 5:05—at over- 
time pay—instructing the night girl 
who is to operate her machine in the 
manual and technical requirements of 
her own job. 

The role played by Mary in this 
single hour daily, together with a few 
hours on Saturday when deemed 
necessary, multiplied by the efforts of 
six or seven others of her own quali- 
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fications, has afforded a means of train- 
ing some thirty novices in the com- 
pany’s standards of quality and 
anticipated output, within the short 
period of a month. 

Jennie Jones, our second selectee 
from the daytime shift, has been 
chosen, like Mary, for her proved 
ability as a winder, plus her broader 
sense of responsibility and perspec- 
tive. Jennie enters the plant at 1:30 
in the afternoon; works on incentive 
until 4. Between then and 5 o’clock 
she consults with the room foreman 
on schedules, materials, and any 
special requirements occasioned by 
last-minute instructions from the 
production office. At 5 o'clock she 
assumes full supervisory control of 
the department until the end of the 
night shift at 10, taking half an hour 
out at 6. She is compensated from 
4 o'clock on by a flat rate, plus a 
bonus. 

With regard to the general super- 
intendence of the night force, the 
company found itself better prepared 
to cope with this matter than was 
first anticipated. Two years ago, the 
policy of circulating all the foremen 
about the plant, each spending 
periodically a few days during the 
slack season, learning the details and 
the dovetailing of all the manufactur- 
ing sections was introduced. Thus the 
superintendent profited by this ex- 
perience this year in selecting a night 
man to replace himself. He chose not 
one, but more than a dozen. Rotat- 
ing these men now, one tonight, to- 
morrow another, the superintendence 
of the night-shift activities is being 
accomplished with results that are 
highly gratifying. Here again, the 
matter of compensation over and 
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Same Jennie is a supervisor from 5 o'clock till 10, the hour when all women 
have to be out of the plant. Jennie takes half an hour out for supper, is paid 
from 4 o'clock on at a flat rate plus a bonus 


above the individual’s regular salary 
has been adequately provided for. 
All the features adopted to meet 
the requirements of this unusual 
year have, of course, been carefully 
observed during the period of their 
installation, and while a few disap- 
pointments have crept into the pic- 
ture, the general hue is good. On the 
part of the productive operators, act- 
ing ip supervisory and _ instructive 


capacities, a cognizance of the broader 
responsibilities of management ap- 
pears to be forming; on the part of 
the night superintendence, a greater 
display of resourcefulness. Latent 
abilities in both are appearing. 
These are effects, at once salutary 
and enlightening, that were unpre- 
meditated and unforeseen in the com- 
pany’s adoption of a plan of night- 
shift control for the current season. 


Sleep-and-Eat Schedules, Too 


Trainor works out sleep hours, meal 
times for employees. Cuts down 
night workers’ fatigue. Boosts sec- 
ond shift’s production per man- 
hour above the first shift’s. 


WHEN THE PRODUCTION CuRVE started 
pointing downward on Trainor Nat- 
ional Spring Company’s second shift, 
we started analyzing. 

Analysis of planning and methods 
revealed no slip-up. Materials han- 
dling equipment was adequate. Ma- 
terials and supplies were sufficient. 
Capacity and availability of machines, 








all carefully planned 
Good 


dies, fixtures 
and offering no_ resistance. 
light. Plenty of heat. 

Then we came to personnel. 

Generally, men don’t like to work 
at night; their families don’t like them 
to work at night. And sleep—well, 
most of the men were getting enough, 
but they weren’t getting it at the 
right time. They worked from 4 p.m. 
to 12:30. When they got home their 
only thought was of sleep; they were 
tired, the rest of the family were in 
bed, so they went to bed. 

At 7 or 8 a.m. they were up, and 
for eight or nine hours carried on 
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various pursuits, from golf to garden- 
ing. Thus they arrived at the 4 p.m. 
shift, not as alert and chipper as 
when they arose that morning. They 
got tired much sooner than em- 
ployees on the first shift, who start 
work minutes instead of hours from 
the time they arise. 

We made these revealing discov- 
eries, not from the study of just a 
few, but from a representative list of 
workers. They didn’t know they 





By CHARLES O. DALTON, chief 
engineer, Trainor National Spring 
Company, Newcastle, Ind. 

















were being put under the microscope, 
and it wasn’t difficult to find out 
what we wanted to know. We simply 

ve them a chance to talk about 
themselves, not asking a lot of point- 
blank questions, but listening with 
interest to a lot of things, and tak- 
ing mental notes. 

The answer was clearly apparent. 
The employees must be refreshed and 
full of energy when they start work. 
They must be beginning a new work- 
day. They must have the will to 
compete with the first shift’s record. 
The cight hours of labor would not 
then drain them of all their energy 
and alertness. They would arrive 
home in much the same mental state 
as the first shift, thinking about their 
bowling scores, the outing planned 
for Labor Day, that weekend fishing 
trip, fixing the kid’s tennis racquet, 
etc. In that state of mind they 
would find ways of adjusting domes- 
tic friction and allergy to night work. 
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Knowing the answer, however, was 
not solving the problem. Men don’t 
like to be told what they must do 
after they leave the plant, when they 
must sleep, and when they must eat. 
We had to feel our way along, with 
care. We called in the key men from 
the department where the production 
lag was the most pronounced. Given 
the germ of the idea, they were left 
to work out a sleeping schedule which 
would accomplish the desired results. 

They were enthusiastic from the 
first, when they realized they had a 
chance to do somcthing about a con- 
dition which they felt reflected upon 
their ability as key men. They ex- 
perimented, with themselves the 
guinca pigs. ‘Their much _ revised 
schedule finally became three to four 
hours of sleep directly after reaching 
home, and ee hours immediately 
before their shift started. A schedule 
of meals was outlined, which called 
for a light meal at home before 
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the shift, a-lunch about two hours 
before the end of the shift, and their 
biggest meal sometime between the 
two sleeping pe. 

Key men, being essentially leaders 
with a certain following, however 
small, have a ccrtain influence which 
the employees do not associate direct- 
ly with management. A result of this 
reaction was that in a short time the 
majority in that department were 
playing “follow the leader.” 

The practice spread to other de- 
partments; as a byproduct, bowling 
leagues sprang up, together with other 
forms of recreation for night shifts. 
Instead of making a bee-line for home 
and bed, they bowled, played bil- 
liards, attended special shows, and 
even went fishing. 

The production-per-man-hour curve 
for the second shift was soon above 
that for the first shift, and only in 
rare instances and for short intervals 
does it touch or go below. 


Suits the Jobs to the Men 


Aluminum Company gets man- 
power for round-the-clock opera- 
tion and greater output by making 
specialists out of unskilled men. 


SUPERVISION AND TRAINING are per- 
haps two of the most difficult prob- 
lems incurred in advancing from a 
one-shift plant to a miulitple-shift 
plant. These problems have not been 
entirely solved in the Fairfield plant 
of the Aluminum Company of 
America, but progress has been made. 

Supervision of production depart- 
ments has been broken down as fol- 
lows: A general foreman, who is 
completely in charge of the depart- 
ment on a 24-hour basis, plans the 
work to be done on all shifts. Under 
him are shift foremcen and next, if 
the size of the department warrants 
it, supervisors, or straw bosses. 

The heat-treating department, al- 
though its capacity was recently 
increased, has had to go on a 7-day 
basis because of the greatly increased 
volume of work. The shift rotates 
every two wecks in this department. 

The core room is divided into the 
production division and the job-order 
division. By the use of machinery 





By G. C. CLOSE, JR., industrial en- 
gineer, Aluminum Company of 
America, Fairfield, Conn. 
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and modern production methods, it 
has been possible to release some 
versatile core makers for jobbing 
work. It is possible, when necessary, 
to teach an unskilled man to make a 
dificult production core in a period 
of wecks. For example, a young man 
was taught to make a fragile core that 
gave trouble to skilled core makers. 
But that was his limit; another core 
could not be assigned to him with- 
out a similar period of training. 

The core room, as in the rest of 
the shop, sets up its shift schedule 
to suit the men. The largest portion 
of the shifts rotate. Supervisors on 
the core assembly rotate in the oppo- 
site direction from the assembly men. 
The shift foremen are stationed on 
given shifts and stay thcre. 

In the molding department the 
most important problem is training, 
as molding calls for the highest 
skilled men in foundry work. With 
the cooperation of the manufacturers’ 
association, an arrangement was made 
with the local trade school whereby 
a special course was offered by one 
of our skilled men in order that new 
men might gain some knowledge of 
foundry practice before getting into 
it. It was found that grouping several 
of these new men together on the 
third shift, under competent super- 
vision, made it possible to give them 
further training on the actual jobs, 
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allowing them to rotate positions on 
the molding crew. As thcy pro- 
gressed, they were absorbed into regu- 
lar production crews. It was also 
found practical to advance bench 


molders to floor molding more 
rapidly than usual. 

The trimming room’s problem 
again is training. This has been 


helped by breaking the jobs of pro- 
duction cleaning into smaller cle- 
ments and forming crews for the 
specific jobs where highly skilled men 
are doing only highly skilled work 
and newer men are doing the less 
skilled part of an operation. Rough 
inspectors are also included as part 
of these crews. 

In the inspection department it 
was found feasible to do inspection 
on all three shifts with the exception 
of final or shipping inspection, which 
is done on the daylight shift. The 
inspection department has a station- 
ary 3-11 shift, the other two rotate 
on a two-week basis. 

While a 7-3, 3-11, 11-7, 48-hour 
a weck set-up exists, congestion has 
been eliminated by staggering various 
departments within an hour of these 
times. For example, men are starting 
work at 6:45, 7, 7:15, and 8 a.m. 
This tends to help locker room facili- 
ties, parking, and other problems 
encountered in getting a large group 
of men to and from their jobs. 
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CASE STUDY NO. 20 





No Time Out for Breakdowns 


Pratt & Whitney insures round- 
the-clock production of machine 
tools by relying upon the same pre- 
ventive maintenance that has en- 
abled it to operate for 15 years with- 
out a major failure. 


CHANGING OPERATIONS from a group 
of multi-story buildings and arrang- 
ing all the production departments on 
one floor in a modern manufacturing 
building, as Pratt & Whitney did less 
than two years ago, and since then 
going from single-shift to two-shift 
operation, 21 hours a day, might 
seem to call for equally radical changes 
in our maintenance procedure. Such 
changes were not necessary, however. 


Today we are following the same 
methods of handling maintenance 
that had proved to be successful prior 
to moving to the new plant. 

We have always stressed preven- 
tive maintenance; that is to say, by 
proper maintenance methods and 
procedure we prevent delays to pro- 
ductive equipment. ‘This objective is 
achieved without the use of any so- 
called maintenance follow-up paper- 
work or schedule-planning boards that 
entail clerical time for their opera- 
tion. Our system calls for no changes 
when the demands on productive 
facilities are increased, or when a night 
shift is organized and added to the 
production schedule. 

For night operation we provided 
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two electricians, one millwright, one 
steamfitter, two janitors, two chip 
truckers, and six sweepers. These 
men were taken from our regular day 
maintenance crew, because they were 
familiar with all the requirements asso- 
ciated with their occupations and were 
well acquainted with the several de- 
partmental foremen. ‘They perform 
such maintenance work as is neces- 
sary during the night shift, so as to 
keep the plant in operation. 

We are quite proud of the fact that 
for more than fifteen years we have 





By HARRY W. BENTON, 
engineer, Pratt & Whitney, 
Niles -Bement-Pond Company, 
ford, Conn. 
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Assembly bay at Pratt & Whitney, where preventive maintenance insures 21-hour production of needed machine tools 
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never had a major shutdown to pro- 
ductive departments. Such delays 
as we have had have been negligible 
when viewed from the standpoint of 
production. This record, we believe, 
is evidence that a policy of preventive 
maintenance is practical and will keep 
the productive departments in virtu- 
ally continuous operation. Some 
delays do occur, however, and it is to 
keep these delays at a minimum that 
all maintenance men should be alert 
to the responsibilities of their work. 

It is our policy to train mainte- 
nance men to the viewpoint that each 
one is an inspector. He is taught that, 
when he observes equipment that is 
not operating as it should, this in- 
formation should be referred to his 
division leader, who in turn will dis- 
cuss the problem with the foreman in 
whose department the defective equip- 
ment is observed. Arrangements are 
made between the maintenance de- 
partment leader and the productive 
department foreman as to when this 
piece of equipment can be taken out 
of service without delay to produc- 
tion. ‘Then the necessary repair or 
reconditioning is carried out and the 
unit put back in service. 

We conduct a regular weekly in- 
spection of all electrical control equip- 
ment, particularly bridge cranes, 
monorail hoists, jib cranes, planer 
motors and motor controls, power dis- 
tribution switchboards and _ panels. 
All. this equipment is inspected for 
indications of defects or signs of wear. 
All control contacts, regardless of 
their type or service, are examined 
and checked for indications of wear, 
faulty contacts, or other electrical 
defects. All abnormal conditions are 
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corrected either by reconditioning the 
part that is worn or replacing it with 
a new one, whichever is the more 
practical in each case. 

Twice a year all chain hoists are 
carefully inspected and all defective 
chains or parts are replaced with new 
ones. Each time these hoists are 
inspected, the suspension and load 
hooks are painted a different color than 
previously. For example, at the last 
general inspection these hooks were 
painted red; at the next general in- 
spection they will be painted alumi- 
num. Therefore, after the next in- 
spection any chain falls in use with 
the hooks painted red will be immedi- 
ately identified as equipment that has 
been in service more than six months 
without inspection. 


Maintenance Means Safety 


This is preventive maintenance, 
having in mind the safety-first angle 
and reduction of accidents by provid- 
ing the workmen with safe handling 
equipment. 

All slings, whether chain, steel 
cable, or manila rope, are scrapped 
as soon as they show any signs of 
defects. When a sling chain has 
been stretched or the links show signs 
of defects and there is any doubt 
as to the advisability of scrapping the 
chain, we ship it to the manufacturer 
with instructions to inspect it and 
either recondition it or replace it 
with a new one. We take no chance 
with defective slings of any kind. 

The numerous ladders _ used 
throughout the plant are fitted with 
safety shoes and any ladders that be- 
come defective are scrapped. 

* Again, all these procedures are pre- 


ventive maintenance because delay 
to production can result from injured 
workmen just as well as from produc- 
tion machinery being out of service. 
Therefore, by keeping our equipment 
in safe working condition we aim to 
reduce the number of injuries to work- 
men and thus keep them at work. 

Generally speaking, plant mainte- 
nance work is simply common sense 
applied to specific ends. 

When in good operating condition, 
practically all moving equipment has 
a certain tone or sound that is fa- 
miliar to the average mechanic and 
maintenance department employee. 
When it gets out of order it usually 
sounds an unmistakable warning. 
Suppose a dry bearing squeals for oil; 
or an overtight bearing gets too hot; 
or a speed-changing gear box starts 
to emit a grinding sound; or a loose 
bearing begins to rattle. A  well- 
trained maintenance man will recog- 
nize all these noises immediately as 
a call for help. 

A hissing compressed air line, hose, 
or fitting is a trouble call that the 
trained maintenance man will prompt- 
ly heed. Likewise, when a steam line 
valve or fitting sizzles, it is plainly 
calling for a new gasket or whatever 
repair may be necessary to stop the 
leak. This same principle applies to 
almost all equipment used in industry. 

Therefore maintenance men should 
be trained to listen for the complaints 
that equipment makes when it is not 
in good working condition. Then 
they must apply their skill and ability 
in making the proper repairs or ad- 
justment so as to correct the difficulty 
in its minor stages, and thus prevent 
a breakdown or delay. 


Ready for 24-Hour Production 


Goodrich met the need for more 
maintenance workers by enlarging 
its apprentice school, drawing from 
trade schools, and training and 
promoting qualified workers. 


MAINTENANCE MEN today are facing 
the acid test. Plant and departmental 
production requirements have been 
doubled or trebled. Interpreted in 
terms of maintenance this increased 
activity means many, and all kinds of, 
problems. For example: (1) Machine 
wear has increased, as the result of 
more hours of production; (2) breakage 
has increased, due to new help and in 
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some instances overloading of equip- 
ment; (3) more. shifts of mechanics 
must be added; (4) additional supervi- 
sion must be obtained; (5) costs may 
be getting out of hand; (6) new equip- 
ment has been added, some of which 
we have never seen before. 

One of the important problems 
that has come up, revolves around 
the scarcity of suitable personnel. 
Qualified journeymen mechanics are 
not available today, and it has been 
necessary to develop means of sup- 
plying our needs for good men of 
this type. Several measures have been 
found effective. 

Our company has had an appren- 
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tice training program in operation 
since 1926 and each year has gradu- 
ated mechanics who are today some 
of our best journeymen. The num- 
ber of boys graduating each year is 
equivalent to approximately 2 percent 
of the journeymen group and under 
normal conditions is sufficient to keep 
our plant supplied with craftsmen, 
when supplemented with those who 
seek employment. Under present 
conditions the apprentice school has 
not been able to keep pace’ with 





By GEORGE L. DIRKS, master me- 
chanic, The B. F. Goodrich Com- 
pany, Akron. 
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to make other arrangements. { 

For long-term benefit the appren- 
tice school was enlarged and boys were 
enrolled at the rate of one apprentice 
for each six journeymen employed. 
For immediate benefit it was neces- 
sary to take other steps. 

To handle the immediate problem 
of manpower, it was necessary to 
obtain men whom we call single-pur- 
pose men. There are two sources for 
this particular group—local _ trade 
schools and young men carefully 
chosen from the community. 

Local trade schools are visited, and 
the boys are investigated and observed 
at their training work. Any boy who 
shows a particular aptitude for a cer- 
tain job is hired to fit that particular 
need in our plant. Boys of this type 
work best in the central shops as 
engine lathe hands, boring mill hands, 
and the like, where they can be closely 
supervised and given added experi- 
ence and training. 

How local boys are handled can best 
be shown by an example. Briefly, 
young men who are high school gradu- 
ates, are ambitious and bright, and 
have a flair for mechanical things are 
hired and placed first on the simpler 
tasks, such as riggers’ helpers, plant 
cleanup men, or removing old piping 
and machinery. 

The young man I have particularly 
in mind was hired to assist in remov- 
ing old and obsolete piping, and was 
at that task for approximately 60 days. 
Next he was assigned to’the air leak 
squad under the immediate super- 
vision of a journeyman pipefitter. His 
duties were of a miscellaneous nature 
such as repacking leaky valves and 


demands, and it has been necessary 





replacing worn-out control valves and 
bad sections of pipe. He was on this 
job for approximately 60 days. 

During this period we enrolled him, 
along with others, in a special train- 
ing course conducted by our manager 
of control instruments to receive first- 
hand information concerning the 
maintenance of these instruments. 
He was paid for his time, two hours 
a week, while receiving this training. 

His next assignment was in the pipe 
shop assisting in the installation of 
new equipment with special emphasis 
on one large project where he was 
offered every opportunity to become 
intimately acquainted with its piping 
requirements and how the unit func- 
tions. Upon the completion of this 
project he was assigned as a resident 
man in the maintenance department 
to maintain this unit. 

In the discussion so far only the 
matter of supplying so-called new 
blood has been mentioned. Along with 
this program there naturally goes the 
program of promoting from within. 
Men who have served as helpers and 
are qualified have been, and are 
being, advanced to journeymen. 
Journeymen are advanced to shift 
foremen, and so on. 


Two Sources for Supervisors 


While it is important to have an 
adequate force of trained hourly rated 
personnel to carry on the plant main- 
tenance function, it is just as essential 
that we have adequate well-trained 
supervisory personnel to take over 
additional duties as new shifts are 
added or new departments come into 
production. 

There are two sources from which 
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maintenance supervisors are obtained: 
(1) Promotable journeymen are 
trained for this work; (2) college 
graduated engineers are hired and 
trained for supervisory work. 

Training of journeymen for super- 
visory work is a part of the company- 
wide program of selecting key men 
and having them attend the regular 
foreman training classes conducted by 
the educational department. Each 
year a certain number of men are 
selected from those journeymen who 
appear to have foremanship capabili- 
ties and are interested in foremanship 
work. This does not necessarily mean 
that the most outstanding mechanic is 
selected, since there are some men 
who are happier to continue in their 
regular trade rather than assume added 
responsibilities as a supervisor. 

In addition to attending classes, 
men so selected are assigned limited 
supervisory duties from time to time. 
That is, they are made leaders of 
groups, or are assigned to fill in for 
the foreman on his days off or during 
vacation periods. In this way each 
man is gradually tested and rounded 
out for greater responsibilities, and is 
ready when the need arises. 

A small group of engineers is estab- 
lished under the direction of a senior 
engineer reporting to the master me- 
chanic. This group serves two pur- 
poses: (1) ‘To have adequately trained 
engineers for duty in the new con- 
struction field or to serve as super- 
visors in the maintenance organiza- 
tion; (2) to study engineering prob- 
lems from the maintenance viewpoint 
and make or recommend changes in 
present and proposed equipment that 

(Continued on page 182) 
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With production requirements doubled and trebled, maintenance men today face the task of insuring 24-hr. operation 
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CASE STUDY NO. 22 


Control With Three Forms 


Spencer Lens, to guarantee free 
flow of output, sets up a visible 
record system that allows quick 
check-up and follow-through on 
orders involving 25,000 items. 


KEEPING TRACK of approximately 
25,000 items, including raw materials, 
parts, assemblies, and finished stock, 
is a task that might be very labori- 
ous and offcr many opportunities for 
errors and oversights. Actually, we 
have developed and put into operation 
a system that enables us to handle 
with a minimum of effort the large 
amount of detail involved in coordi- 
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nating the work of all departments 
and making sure that production 
flows smoothly. 

This task is the responsibility of 
the planning department. By care- 
ful study of our requirements, it was 
found possible to set up a system com- 
prising a few comparatively simple 
forms that provide all the records and 
orders we need, and at the same time 
give us a ready means of checking up 
and following orders through the shop. 

In order to understand how the 
system functions, it must be realized 
that the planning department is 
divided into seven divisions, with a 
section head in charge of each divi- 
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sion. Six of these divisions handle raw 
materials or standard products. The 
seventh is responsible for keeping 
track of sales orders and following 
them up. All inventory control 
records are sct up in visible record 
cabinets and are roughly segregated 
into six divisions, covering raw ma- 
terials, parts, subassemblies, and fin- 
ished items. A suitable system of 
numbers serves to identify all parts 
and assemblies. 

The perpetual inventory form of 





By EDWARD S. DIK, supervisor of 
production control, Spencer Lens 
Company, Buffalo. 


















control is used for the various stocks 
of items and raw materials. Each 
item is assigned an individual pocket 
in the file and listed on a production 
order card (Figure 1), a part stores 
and assembling record(Figure 2), and 
a production record (Figure 3), which 
serves as a follow-up on production 
orders placed in the shop. 

‘ The production order card provides 
a permanent record of all orders 
placed for the item in question. It 
also gives complete data required for 
getting a production order prepared 
and placed in the factory. 

As its name signifies, the part 
stores and assembling record is a per- 
manent record of all receipts, dis- 
bursements, and assignments made 
for any part. 

The initial inventory plus all 
receipts and minus all disbursements 
is the actual balance of stock on hand. 
Assignments are merely anticipated 
withdrawals based on general knowl- 
edge of future requirements. The 
amount of stock available is the bal- 
ance after the requirements for antici- 
pated orders have been deducted. 
The balance available controls the 
originating of replenishing orders. 
When it reaches the minimum 
balance, new orders are placed. 

A constant check is kept on two 
columns of the part stores and assem- 
bling record card—balance on hand 
and balance available—because there- 
in lies complete control of all items. 

Each production record card repre- 
sents a factory order in process. The 
heading of this sheet is a duplicate 
of the information appearing on all 
factory orders and papers run off on 
the duplicating machine from the 
standard operation master sheet 
together with the variable details. 
The quantity and date completed 
column is left open for posting opera- 
tion progress details. 

Payroll labor cards are delivered 
daily to the planning department for 
posting on this sheet. All cards are 
sorted by catalog number and parts 
number and the number or quantity 
of item produced is posted against 
the operation involved and the date. 

Use of these three forms (Figures 
1, 2, and 3) gives us control of: 

















































1. Placing of new orders and essen- 
tial details regarding past orders. 


2. Assignments against the balance 
available. 


3. Receipts and disbursements 
against the balance on hand. 


4. Follow-up record of the factory 
orders in process. 


To see how this system works, let 
us follow a customer’s order through 
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Figure 1 (top). Production order card 
for a given item. . 








shows receipts, disbursements, and assignments. . 








supplies permanent record of orders 


. Figure 2 (bottom). Part stores and assembly record 


. Figure 3 (middle). Pro- 


duction record is one of the pieces of factory paper produced in a duplicating 
machine; filed in the pocket with the other two record cards while order is 
being made, it is pulled as soon as order has been completed 


the shop. When the order comes 
to the planning department the divi- 
sion interested first checks the part 
stores and assembling record for the 
amount or number of the items called 
for that are in finished stock, and the 
parts available for assembly. If some 
parts are short, a production order 
is made out authorizing the shop to 
make the required number of pieces. 

It was said previously that the pro- 
duction order card contains com- 
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plete manufacturing information for 
the part. in question, including the 
kind of material from which it 1s 
made, weight or dimensions of the 
stock, and so on. 

When the raw material clerk assigns 
the material required for a production 
order, he usually assigns the material 
according to the specifications appeat- 
ing on the production order card. ! 
a substitute is advisable, he fills in this 
information in the space provided on 
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Photograph by courtesy of Remington Rand, Inc. 


One girl runs Spencer Lens’s visible record system—with ease. The three 
cards in each pocket provide all data needed for close control 


the production order card. This in- 
sures the changing of specifications 
on all factory papers to conform with 
the substitution. 

If there is a shortage of the raw 
materials needed, a material short- 
age notice is filled out in duplicate. 
One copy is filed with the raw ma- 
terial order card; the other is attached 
to the parts order card involved and 
filed with it. As soon as a shipment 
is received the raw materials clerk 
enters the date received on his copy 
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and sends it to the interested parts 
record clerk. The latter then enters 
the date received on the parts order 
record and destroys both copies of 
the material shortage notice. 

Usually, of course, the needed kind 
and quantity of raw materials are on 
hand, because orders are placed as 
soon as the record shows that the mini- 
mum balance has been reached. 

In any event, when the shop is in 
position to proceed with the work, the 
production order card is sent to the 


Gets Data Every Hour 


Barnes replaced longhand reports 
often two days old with telegraph 
tape transmitted every hour from 
five centers, so knows exact status 
of 8,000 orders. 


OURS IS A JOBBING sHOP. Everything 
we make is a special order to the 
customer’s design and rigid specifica- 
tions as to manufacturing tolerances, 
physical properties, heat treatment, 
and performance. 

At present we have some 8,000 








orders in the shop, some large enough 
to keep machines going month in and 
month out, some so small that the 
entire order could be transported in 
a vest pocket. But no matter how 
small the order, or the spring, it is 
vitally important to the customer. 
Failure to receive a hundred 
springs, weighing a few grams each, 
when promised, could easily hold up 
completion of a hundred assemblies 
worth thousands of dollars. And, un- 
der present conditions, lack of a 
seemingly insignificant spring might 
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paper division of the planning depart- 
ment. Here a master copy of the 
standard operation sheet for each part 
is used to produce in a duplicating 
machine a complete set of factory 
order paper. ‘The forms thus pre- 
pared include: production routing 
card; departmental production orders; 
material requisition; material delivery 
tag; complete set of payroll labor 
cards. One such card is made out 
for each operation listed on the pro- 
duction order. Instead of showing 
the complete list of operations, as 
in the production follow-up record, 
each payroll card covers merely one 
operation. Additional cards are made 
out by the department timekeeper 
if necessary. 

All factory orders are delivered to 
the proper department in a cellu- 
loid envelope which also contains a 
blueprint of the parts on the order. 

The production follow-up record 
card completes the list of paper- 
work. It is filed temporarily in 
the pocket reserved in the cabinet 
for the part concerned, along with 
the production order card and the 
part stores and assembling record. 
The latter two cards are kept per- 
manently in the file pocket. Upon 
completion of the order the produc- 
tion follow-up record is pulled out 
and sent to the cost department, 
giving it a complete record of all 
labor performed. 

Use of the duplicating machine is 
a highly important part of the system. 
It was mentioned previously that the 
various forms or cards are made by 
the duplicator from a master sheet. 
This practice obviously saves a large 
amount of labor in copying by hand 
or on the typewriter. More import- 
ant, it avoids all possibility of errors 
in copying the data. 


readily have results as disastrous as 
the lack of the famous horseshoe nail 
that cost a kingdom. 

It is evident that prompt, close, 
and accurate knowledge of the status 
of every order is especially essential 
in our business. 

Up to about four years ago, when 
the orders in our shop averaged about 





By R. W. COOK, vice-president and 
works manager, Wallace Barnes Com- 
pany Division, Associated Spring 
Corporation, Bristol, Conn. 











































































































3,000, we made shift to get along 
with the usual plan of reporting. Each 
night the various shop departments 
reported in longhand the number of 
springs completed and sent to the 
next department. 

Some time the next day, these re- 
ports arrived at the production office 
via the intcrdepartment mail boys, 
whére they piled up until a clerk 
could entcr the information on the 
department’s copy of the shop order. 
It was frequently two days—practi- 
cally always 24 hours—after a batch 
of springs had left one department 
for another, before the production de- 
partment knew the exact status of 
the order. And the information had 
to be written out in full twice. 

Not that this slow reporting re- 
sulted in broken promises. We avoided 
that trouble by constant use of the 
telephone and the legs of expediters. 
That was a grcat waste of effort, 
because usually the expediter found 
that the order had progressed accord- 
ing to schedule. But to be safe we 
had to do that checking. 


Faster Reporting Necessary 


It was evident that a plant like 
ours, whose productive departments 
are scattered over many floors of 
numerous buildings, required a faster 
method of reporting, and one that 
would eliminate necdless legwork. 

Working with the equipment man- 
ufacturers, our production executives 
developed a plan for adapting to our 
needs the electric printing device com- 
monly uscd for transmitting tele- 
grams. The message is sent by a type- 
writer-like machine and is printed on 
gummed tape at the receiving end. 

A sender is in each of our five pro- 
duction centers. Each center is allot- 
ted ten minutes out of every hour to 
report all orders forwarded during the 
preceding hour. Thus information 
about progress cannot be more than 
one hour old when received at the 
central production office. 

It comes off the receiving machine 
automatically in a continuous string 
of letters and figures, each report sepa- 
rated from the following one by an 
order number. A_ typical message 
would read: “E3206 105 5/28 390,” 
which translated means that order 
number E3206 was finished in de- 
partment 105 and sent to department 
390 on May 28. 

At frequent intervals a clerk tears 
off a scction of tape, threads it into 
a moistening device, tears off the 
order number—for there is no need 
to clutter up the order form with 
numcrous repctitions of its own num- 
ber—and pastes the strip of tape 
on its proper form. 
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Messages come through every hour from each of the five production centers 
and are pasted on the backs of the production office copies 
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Each center is allotted ten minutes out of every hour to report all orders 


forwarded during the preceding hour. 


Information is never more than one 


hour old when received at the central production office 
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Back of production office copy to which are affixed strips of gummed tape 
showing progress of order. One man keeps central records up to date 


The figure directly above shows the 
back of the production office copy 
with half a dozen reports pasted on 
it. It proves that, as of April 2, 
15,990 springs on this order had been 
finished by department 300 and been 
sent to department 990, which is the 
finished-goods stockroom. 


CASE STUDY NO. 24 


Controlling 


McKesson extends its tabulating 
machine methods to control of pro- 
duction supplies, gets a record, as 
of 5 o'clock the day before, of com- 
mitments, unfilled orders, planning 
position, and physical inventory. 


THE MANUFACTURING DIVISION of 
McKesson & Robbins, Inc., Bridge- 
port, Conn., manufactures approxi- 
mately 1,000 different items and 
products on approximately 25 differ- 
ent production lines. In the manu- 
facture of these items, some 3,500 
different items of supply are used, not 
counting crude drugs and chemicals. 
It is obvious that close control is 
required over the inventory positions 
and the scheduling of production. 

In the June, 1939, issue of Fac- 
Tory I described a system that 
brought together all the factors per- 
taining to the control of finished 
stock inventory and yielded, as an 
integral part of the system, the fac- 
tory picking orders, the customer in- 
voices, and all statistical and account- 
ing information. As a counterpart to 
this finished stock control, our di- 
vision installed during the early part 
of 1940 a similar system of produc- 
tion supplies control. In this further 
extension of the tabulating machine 
methods we prepare, in the process 
of maintaining inventory records, all 
required production documents, such 
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With about 8,000 orders in differ- 
ent stages of processing, one clerk 
is able to keep the central records 
up to date. Unless for some important 
reason it is necessary to put him at 
some other work for a short while, 
the production office records are com- 
plete within two hours after a lot 


Production 


as packaging orders, supplies requisi- 
tions, and inventory reports. 

This system brings together, in one 
place, a perpetual record on commit- 
ments, unfilled orders, planning = 
tion, production position, and physi- 
cal inventory. The physical inventory, 
or floor stock inventory, is carried 
both in units and dollar value. 

The diagram on pages 102 and 103 
indicates how all the documents 
affecting the finishing supplies inven- 
tory are routed through the tabulat- 
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PLANNING AND SCHEDULING 


has been finished and ‘sent to the 
next department. 

This makes it unnecessary for the 
production expediters to waste time 
making long trips through the plant, 
or to tie up telephone equipment 
trying to locate an order. They know 
that if anything has happened to an 
order—good or bad—within the pre- 
vious two hours, they can read about 
it on the order. 

Speed is not all. With 8,000 orders 
in the plant, as is now the rule, it 
would be physically impossible to 
use the old method that required two 
writings, even if we were willing to 
put up with a delay of two days or 
more in getting the information. We 
simply could not get enough clerks 
around the order files to keep them 
written up—to say nothing of there 
being room for anyone who wanted 
to consult them to get the out-of- 
date information. 


Supplies 


ing department. The diagram also 
shows how the related tabulating 
cards enter the finishing supplies in- 
ventory tub and the manner in which 
they are used to write the inventory 
position report. 

Before we describe in detail the 
workings of this system, let us enum- 





By H. VAN DROOGE, in charge 
of administrative and marketing con- 
trol, McKesson ¢€& Robbins, Inc., 
Bridgeport, Conn. 
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Starting point of flow chart (turn page) is signal of need for production from 


finished stock inventory control tub to production planning 
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Accompanying diagram shows flow 
of factory paper through tabulating 
department, beginning with origina- 
tion of packaging order and ending 
with tabulation of data on finishing 
supplies inventory position report 


erate the advantages our company has 
derived from its operation. 

The advantages accruing to the 
production planning department are 
many. This department is no longer 
concerned with the issuance of routine 
documents but now simply indicates 
to the tabulating department that it 
desires to have certain production 
tickets issued. After the preparation 
of the production orders and _ their 
corresponding requisitions, the tabu- 
lating department then prepares an 
inventory position report affecting 
every item of supply called for on the 
production tickets. This production 
report gives a “complete” picture 
showing commitments, orders, plan- 
ning position, and floor stock. 


Ready to Go Ahead 


The production planning depart- 
ment is especially interested in the 
quantity shown in the “available for 
production” column. If this column 
shows a positive figure for an item of 
supply after the production planning 
department has requested the tabu- 
lating department to release a pack- 
aging order, it indicates that sufh- 
cient raw materials are actually in 
the building to enable the manufac- 
turning department to go ahead. 

Our purchasing department also 
receives a copy of the inventory posi- 
tion report. This department, how- 
ever, is primarily interested in the 
three columns headed, ‘“commit- 
ments,” “available for planning,” and 
“on order.” If the “available for plan- 
ning” figure is a debit balance, it in- 
dicates that more than sufficient sup- 
plies are available to cover all the 
packaging orders issued. The supplies 
may not be actually on hand but on 
order, in which case the ordered quan- 
tity would show in the “on order” 
column. 

If the figure in the “available for 
planning” column is a credit balance, 
the purchasing department uses this 
as a signal to issue purchase orders 
to bring sufficient supplies into the 
building. The information appearing 
in the “commitment” column will 
tell whether it will be necessary 
simply to order in some _ supplies 
already contracted for, or whether new 
purchase orders are required. 

In bringing together not only the 

(Continued on page 190) 
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Circular rack holds 60 planning boards. 


CASE STUDY NO. 25 








Photograph by courtesy of The McCaskey Register Company 
Each board has 154 springs, one for each part in process. 
colors are used. Dark tickets in photograph are bright red shop transfer and olive green factory delivery slips 








Distinctive 


A Glance Tells the Status 


Cleveland Automatic discovers that 
planning boards solve its control 
problem. Special forms and color 
pattern provide instant picture of 
any factory order. 


WE'D BE Lost TopAY without the 
production control system we in- 
stalled three years ago. Our company, 
The Cleveland Automatic Machine 
Company, makes automatic chucking, 
forming, and screw machines—and 1s 
turning them out today in unprece- 
dented numbers as its contribution to 
the tremendous defense job America 
has tackled. Production control is 
now vital to our continued operation. 

When we put in our system, enough 
planning boards were set up in the 
production department to allow one 
position (one spring) for each part 
in process. 

Each board is equipped with 154 
springs, 7 horizontally and 11 ver- 
tically, each spring having a maxi- 
mum filing capacity of 50 tickets, 33 
inches high by 23 inches wide. 

Under the present pressure of pro- 





By L. G. CONOVER, production 
manager, The Cleveland Automatic 
Machine Company, Cleveland. 
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duction we have 10,000 to 12,000 
parts in process. Therefore we have 
60 of these boards mounted on a 
circular rack and 20 additional boards 
mounted on wall brackets. 

Using only one position per part is 
possible in our case because _practi- 
cally all our material passes through 
the shop in unbroken lots. 

Special forms are used, and a color 
pattern is carried out so that a glance 
at the board suffices to determine the 
status of any part as well as the 
over-all picture of any MC (machine 
construction order). All ticket stubs 
with the exception of the part order 
are 2x2} inches, being so designed 
in order to fit the filing spaces on 
the planning boards. The larger sec- 
tion of the ticket is 28x57 inches and 
is used for the calculation of cost 
and payroll. ‘These forms are: 


1. Part order—white duplicate. 
This ticket is 34x23 inches and is % 
inch higher than any of the other 
tickets, which permits necessary in- 
formation on the upper part to re- 
main visible after the smaller tickets 
are filed in front of it. 


2. Purchase _ requisition — yellow 
production department copy, 28x23 
inches carbon backed. 


3. Factory delivery receipt (receiv- 
ing report)—green duplicate. 

4. Direct time ticket—pink, made 
in triplicate. 


5. Inspection report—yellow dupli- 
cate (must be folded in order to file). 


6. Shop transfer (commonly called 
tracer) red, used to show material into 
finished stores ready for assembly. 


7. Envelope, 9x12 inches, with 
route sheet pasted on the outside 
travels with the job, contains blue- 
prints necessary for each operation and 
has a special pocket for all tickets 
pertaining to the job. 


When an MC (machine construc- 
tion order) is issued, the engineering 
department sends a bill of material 
to the stock records department, 
where it is checked to determine the 
parts actually required to manufacture 
or purchase. This bill of material, so 
marked, is returned to the engineer- 
ing department which makes the 
necessary blueprints and forwards 
them, together with two bills of ma- 
terial, to the production ‘department. 

One of these bills of material is 
retained in the production depart- 
ment; the other is forwarded to the 
finished stores department to serve 
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| 10,000 to 12,000 parts in process. 
a quick look and see the over-all picture of any factory order. 
route sheet (84x11) which is pasted to envelope (9x12) that has pockets for blueprints and factory paper 
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Six forms are used at Cleveland Automatic Machine Company to supply the information for close control of 
Different colors enable stockchasers, foremen, and company officials to take . 
Tickets are shown full size, superimposed on 
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as a requisition for delivery of mate- 
rial to the assembly department. 
Upon receipt of the blueprints in 
the production department, route 
sheets are pulled from the file for 
each print; part orders are written. 
If parts are to be purchased, pur- 
chase requisitions are issued in tripli- 
cate, showing when material is needed. 
Prints for purchased parts (other 


CASE STUDY NO. 26 








than castings), accompanied by route 
sheets and _ requisitions, are  for- 
warded immediately to the purchasing 
department. 

All prints for castings are handled 
in this same manner except that they 
are routed through the pattern shop in 
order to determine where the pat- 
terns are, whether out to a foundry 
or in our shop, and to check gen- 








eral condition of patterns. Prints are 
then forwarded to the purchasing de- 
partment with all information. 
After entering the purchase orders, 
these prints, with route sheets and 
the production department’s copy of 
the purchase requisition, are returned 
to the production department. 
Part orders are then marked with 
(Continued on page 206) 


Matching Orders and Priorities 


Republic Steel works out plan for 
handling priorities which enables 
it to keep promises although output 
has doubled. 


IN THESE DAys of trying to match 
orders with priorities, together with 
a tremendous backlog of orders, de- 
mands for shorter and shorter de- 
livery dates, plus labor, tool, and 
material shortages, that company is 
fortunate indeed whose plants are 
set up with modern production plan- 
ning and control systems suitable to 
meet its needs. 

The routine to be described here 
is being used in the Berger Manu- 
facturing Division of the Republic 
Steel Corporation. This plant is 
loaded with orders for lockers, shelv- 
ing, and so on for the Army and 
Navy, aviation industry, many ma- 
chine tool manufacturers, as well as 
peacetime customers. 

Some time ago a modern produc- 
tion control system was installed, so 
that handling paperwork in matching 
orders and priorities has been made 
relatively easy. Although tonnage 
shipped has almost doubled, the rec- 
ord of delivery promises kept has been 
excellent. 

The first step in the handling of 
priorities is an authorization te 
the sales department to the produc- 
tion department; backed up, of course, 
by an official priority document (Fig- 
ure 1). Upon receipt of the priority 
notice in the production department, 
it is entered on the priority regis- 
ter, which serves as the master con- 
trol of all priorities in the works (Fig.- 
ure 2). Next step is setting up the 
master schedule and material list 
(Figure 3), which is sent to the order 
preparation section for the prepara- 





‘By T. M. LANDY, industrial engi- 
neering department, Republic Steel 
Corporation, Cleveland. 
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tion of the component parts orders. 

The production control system is 
based on a master card which is set 
up for each component part, sub- 
assembly, and final assembly. The 
master contains all constant informa- 
tion, such as drawing number, mate- 
rial, weight, sequence of operations, 
rates, work stations, and tools required 
(Figure 4). 


Master Card for Each Item 


On all repetitive items the masters 
are already on file. On first-time items 
(specials), planning must be done 
and a master typed. 

For each item on the schedule, a 
master is removed from file—or for 
“specials” it is originated—and a vari- 
able strip is typed for each master 
(Figure 5). This strip contains the 
schedule or contract number, prom- 
ise date, quantity, as well as the pri- 
ority number. 

The orders are then duplicated, and 


the priority number appears on all 
the papers, including time cards, 
identification tags, production copy, 
material withdrawal, office copy, tool 
copy. Therefore all information, in- 
cluding priority number, is reflected 
in turn in all files. 

Production is controlled through 
regular dispatch stations throughout 
the works, plus a central production 
file in the production office. When the 
paper is duplicated, a production copy 
(pink) is run off for each item on the 
schedule or contract. These cards 
are filed in the central production 
file by contract number or schedule. 
An index copy (green) for each item 
also is run off for each dispatch sta- 
tion that has one or more operations. 
The index is also set up by contract 
or schedule number. Thus, the index 
in each dispatch station indicates at 
all times the status of that portion 
of the contract or schedule on which 
there is work to be done. 
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Figure 1. First step in handling priorities at Berger Manufacturing Division 
of Republic Steel Corporation is a priority notice from sales 
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FIGURE 2 





MASTER-—6LAMP THIS MARGIN 


Figure 2. Priority notice is entered on production department's register, which serves as master control of pri- 


orities in the works. Next step is to draw up master schedule and material list (Figure 3). 


Factory paper is 


duplicated from a master (Figure 4) set up for every component part, subassembly, and assembly. Master 
contains all constant information and is used with small strip (Figure 5) that supplies variable data 


As each dispatch station finishes its 
part of the work, the index is stamped 
completed and sent to the produc- 
tion file where it replaces the pro- 
duction copy (pink). This routine is 
continued through the cycle of oper- 
ations. The dispatcher performing the 
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last operation — the dispatch 
order (white) completed, and sends 
it to the production file. With the 
change from pink to green to white 
on any item, the progress of that 
item may be noted. 

Thus, the production file reflects 


1941 





at all times the progress on the entire 
schedule or contract. 

Finally, any changes, of which 
there are many, are controlled through 
the production file and back through 
the dispatch stations by the clerk 
in charge of the priority register. 
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CASE STUDY NO. 27 


No More Traffic Jams 


Disston uses “preference planning” 
to determine which orders get the 
green light, which the red. Now 
it’s possible to keep 90 percent of 
delivery promises. 


PREFERENCE PLANNING enabled the 
Disston circular saw department, in 
a recent month, to keep better than 
90 percent of the promises made to 
customers. Not a bad record for a 
department that has been snowed un- 
der since the very inception of the 
national defense program—a depart- 
ment that right now has so many 
orders it cannot promise delivery 
on certain items for months ahead. 

With preference planning the sales 
department has a clear picture of ex- 
actly what the factory can do. Prom- 
ises to customers can be scientifically 
figured out. And promises made that 
way are, with proper follow-up, easily 
kept. Without preference planning, 
promises are poor guesses. It would 
be difficult for any one person to have 
a complete picture of the factory’s 
capacity to produce. So, when the 
avalanche descended, the sales depart- 
ment would rush each day’s batch of 
orders out to the superintendent. 
Under the old plan of scheduling 
work, promises of October 1, Novem- 
ber 10, etc., would be made depend- 
ing on his best estimate of current 
loads in the departments affected. 
Anything better than a shrewd guess 
was next to impossible. It was just 
about one step removed from the un- 
happy practice, on which so many 
companies seem to depend today, of 
picking delivery dates out of thin air. 

Promises thus made were being 
broken every day. Delivery dates 
were revised daily; on some orders they 
had to be revised several times before 
the customer actually got his hands 
on the goods. 

A good way to lose customers? Or, 
at the very least, to alienate their af- 
fections? No better. 

Today, though, the picture is a 
much different one. No guesswork. 
Promises are made on a factual basis. 
Each order on receipt is assigned a 
definite place in the production plan. 
And, for each order received, a defi- 
nite portion of the productive capacity 
of the circular saw division is mort- 
gaged. Indeed, preference planning 
is working out so well after nine 
months of trial in this division that 





its benefits are soon to be extended 
to other divisions of the company. 

The start was made where the 
trafic jam was worst—in the circular 
saw division which makes standard 
circular saws, as well as a miscellany 
of special circular saws. ‘These prod- 
ucts are classified as follows: 


1. Special small—circular saws up 
to and including saws that are 10 
inches in diameter. 


2. Medium  small—circular saws 
over 10 inches in diameter, up to and 
including 394 inches. 


3. Large—circular saws 40 inches 
in diameter and over. 
Each of these three groups is broken 


down into “segements,” each segment 
being a type of saw designated by a 





code. For instance, in the “special 
small” group there are Disston Wood 
(SDW), Disston DeLuxe (DDL), 
Outside Cutters (SOC), and eleven 
others. All told, in all three groups, 
there are 35 segments. 

First step was to establish a pro- 
duction factor for each of the 35 seg- 
ments. This factor—it might be 300, 
say, for Keystone Wood Saws 
(SKW )—is simply the number of 
saws of that type that can be made 
in a week’s time. The basic factor 
for each segment was arrived at 
through past experience, by taking 
into consideration standard goods due 








By WALTER H. GEBHART, indus- 
trial division, Henry Disston & Sons, 
Inc., Philadelphia. 
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Figure 1. First step in Disston’s preference planning procedure is, for each 
order received, to check off or “mortgage” a definite portion of the circular 
saw division's capacity to produce. Simple mimeographed mortgage charts 
like this one are used effectively for that purpose 
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customers, specials due customers, re- 
quirements for minimum quantities 
for stock, standard stock items re- 
uired above the minimum. Factors 
are closely interrelated and are re- 
viewed every five weeks. 

Thus, one division, three groups of 
roducts, 35 types or segments, a 
roduction factor assigned to each seg- 

ment. In other words the productive 
capacity of the division is split up 
among its 35 segments. The problem 
from now on is, for each order re- 
ceived, to check off or “mortgage” a 
definite portion of the division's ca- 
pacity to produce. When that is 
done, it is a simple matter of routine 
paperwork to determine that an order 
for inside cutters can be delivered in, 
say, 6 weeks’ time, but that a certain 
large saw measuring 38 inches in di- 
ameter is not to be promised in any- 
thing less than exactly 33 weeks. 

This is accomplished through the 
use of “mortgage charts.” ‘There is 
a mortgage chart for each of the 35 
segments. 

The mortgaging procedure, boiled 
down to simplest terms, is something 
like this: When an order is received, 
the sales department fills out a mimeo- 
graphed blank called an “order inter- 
pretation” form. The purpose of 
the latter is to supply full specifica- 
tions to go on the factory order. 


Consults Mortgage Chart 


Order and order interpretation both 
go to the clerk who keeps the mort- 
gage charts. Say the order is for a 
20-in., 28-sprocket Higley Milling Saw 
(code MHIG). ‘The clerk consults 
a sheet on which changes in manufac- 
turing cycles are listed. He wants to 
know how many weeks are already 
booked up on that particular saw. 
It turns out to be 18 weeks, so (this is 
on May 21) he gets out the mortgage 
chart (Figure 1) for MHIG and turns 
to the week beginning September 22. 
The chart shows that 3 saws have al- 
ready been scheduled for that week. 
The production factor, however, is 
10 and the new order calls for only 
1 saw, so it is okay to schedule it for 
delivery during that week. 

When he schedules he purposely 
leaves a little slack for emergencies. 
If, for example, this particular saw 
had been ordered by the government 
and had had to be delivered in 6 
weeks’ time, he could have turned to 
the week beginning June 30, found 
an opening there, and slipped it in. 

His entry on the mortgage chart is 
originally made in pencil as an “appro- 
priation.” When he gets his copy 
of the factory order (typed by a girl 
in the order department), he actually 
schedules it in blue pencil. A debit 
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Figure 2. For follow-up purposes two copies of the factory order are filed in 
the order department, a green copy alphabetically, a white one by weeks. 
These copies are pulled as soon as orders are completed 
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Figure 3. Finished product report is delivered daily to schedule clerk by 
3.30 p.m. He pulls green and white factory orders, and from the white 
copies left writes up the preference sheets that say in effect to the factory 






organization, ‘Boys, here’s what you have to deliver. Get going!” 


on the mortgage chart shows the num- 
ber of saws actually scheduled. A 
credit, in red, is either a cancellation 
or a change in schedule. 

The order has now been scheduled. 
Delivery date figured out. Customer 
notified. In the normal course of 
events the order will be completed 
within the time limit that has been 
set. Everybody will be happy. 
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Of course, it’s not quite as simple 
as all that. But, to keep it approxi- 
mately that simple, a follow-up sys- 
tem has been devised. 

The factory order (Figure 2) con- 
sists of the work tag and three copies. 
One copy goes back to the keeper 
of the mortgage charts. The other 
two are filed in the order department, 

(Continued on page 214) 














































































CASE STUDY NO. 28 





More Work, Less Fatigue 


Merck proves that camera, wink 
counter, and highly repetitive ma- 
chine operation are not prerequisites 
to motion study; applies principles 
to clerical job with equal success. 


ON ALL SIDES we hear pleas for more 
work, in less time, than ever before. 
Because of this, some hard-working 
production men have become so 
obsessed with the need for getting 
out the work that they think they 
have no time now to look for a better 
way to do the job. You hear them 
say, “Don’t worry about cost. Don’t 
waste time on new ideas. Concentrate 
on getting the work done.” 

There is no doubting the urgency 
of the situation, but we must be on 
guard lest it make us shortsighted. If 
we work blindly and frantically to 
speed up production, with present 
methods and equipment, we shall fall 
far short of our aims. 

Motion study, in the opinion of 
Merck & Company, is more neces- 
sary today than it ever was—but the 
emphasis has changed from saving 
money to saving time. 

A camera, wink counter, and a 
highly repetitive machine operation 
are not prerequisites to motion study. 
It is a tool of broad application that 
can be used to whatever degree of 
fineness the particular job requires. 
Probably less than 5 percent of all 
the jobs in industry are repetitive 
enough to justify the use of the fine 
motion study techniques. On_ the 
other hand, I sincerely believe that 
there is not a single job in the office 
or shop where the general principles 
cannot be applied to good advantage. 

Some time ago we started applying 
motion economy principles in our 
shipping department. First we stud- 
ied the flow of goods and the handling 
equipment. After they had been im- 
proved, we tackled the workplaces. 
New benches were designed on mo- 
tion economy principles for checkers, 
packers, assemblymen, and parcel post 
clerk. In each case the bench and 
auxiliary equipment were designed to 
serve the particular function. 

There remained just one workplace 
where the equipment had not been 
redesigned—the dispatcher’s station. 
This was the “nerve center’ of the 
department, but it was primarily a 
clerical job and involved only two 
people, the dispatcher and his assist- 
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ant, so no one had paid much atten- 
tion to it. However, after the rest of 
the department had been improved, 
this station was an eyesore, so we 
started to redesign it. 

Figure 1 shows approximately how 
this workplace was arranged at that 
time. Two benches, 8 and 10 feet 
long respectively, faced each other. 


The left end of the long bench was 
next to the pneumatic tube station. 
At the right end the telephone and 
telautograph were located (where cut- 
out shows in top of bench). On the 





By RICHARD M. COOLEY, indus- 
trial engineer, Merck & Company, 
Inc., Rahway, N. J. 





Figure 1. Dispatcher’s station in shipping department before Merck & Com- 
pany applied work simplification principles—an inefficient workplace 
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Figure 2. Dispatcher’s station as now set up. Work that formerly took two 
men’s full time is now done by one man with occasional help 
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Figure 3. Perspective drawing of redesigned workplace shows location of 
equipment after applying work simplification principles to the job 


back there was a card rack about 4 
feet long, and adjacent to the rack 
was the electric time stamp. Be- 
tween time stamp and telautograph 
there was a communicating set. 

The short bench contained no 
equipment except a set of card bins 
where order .cards for stock in re- 
mote locations were placed, to be 
picked up by the stockmen from 
these areas. The monorail line, on 
which the dispatcher or his assistant 
placed the orders and cards, passed 
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by at the left of the pneumatic tube 
station, or under the place from which 
the photograph was taken. 

In performing their work, the two 
ae a in this area moved back and 
orth from the tube station and mono- 
rail line in the foreground to the 
telephone and telautograph in the 
background—a total distance of about 
18 feet. Orders were laid out on 
top of both benches. The job re- 
quired constant standing because the 
area to be covered was so large. 


WORK SIMPLIFICATION 








Stockmen came into the area to get 
order cards, causing congestion. 

Figure 2 shows the redesigned work- 
place. On the left is a small table, 
with two levels, for laying out orders. 
Tube station is on the nght. Mono- 
rail line passes by in foreground. 
All functions and equipment of the 
two old benches were combined in 
the new semi-circular bench. The per- 
spective drawing of the new bench 
(Figure 3) shows the location of 
equipment. 

The entire workplace now occupies 
an area about 4 by 6 feet. A posture 
chair has been provided and can be 
used while much of the work is 
done. The bins for remote stock 
cards are open at both ends so the 
stockmen can get their cards with- 
out entering the work area. 

What were the results of this 
workplace redesign from a manage- 
ment point of view? Mainly these: 


1. Work that had formerly occu- 
pied two men full time is now done 
by one man with occasional help. 


2. Floor space was reduced from 
180 to 72 square feet, freeing 108 
square feet for productive use. 


3. Better control of work has re- 
sulted. Orders are not temporarily 
lost as they sometimes were with the 
old layout. 


4. Employees working on this job 
are less fatigued, more accurate. 


It is safe to say that we gained 
more from the redesign of this one 
workplace than from the redesign of 
any ‘other single unit in the depart- 
ment. Yet we expected the least from 
it and left it until last. 


Puts “One Best Way’ on Paper 


RCA follows up work simplification 
program with instruction sheets 
aimed at teaching operators how 
best to do a job, gets quick increase 
in production. 


FOR AN EFFECTIVE TOOL that indus- 
try can use to increase production, 
we suggest the operation instruction 
sheet. It will help plant operating men 
make better use not only of present 
facilities, but also of any additional 
facilities that may later be acquired. 

There are many ways in which the 
operation instruction sheet is helping 
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us at RCA Manufacturing Company, 
Harrison, N. J.: 


1. In order to write up an instruc- 
tion sheet, we must know definitely 
how the job should be done. By 
knowing how a job should be and is 
being done, we have better control of 
quality and less shrinkage. 


2. When we write up an instruc- 
tion sheet, we eliminate all unneces- 
sary and waste motions. 


3. Better housekeeping is obtained 
because, if instruction sheets are to 
be effective, we must standardize on 
all equipment and workplaces. 
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4. The greatest value we get from 
the use of these operation instruction 
sheets is in the training of both old 
and new employees. 

To write up an instruction sheet, 
we first make up a left-and-right-hand 
operation chart of the present method. 
Whenever possible a chart is made 
of a good operator. Next all other 
similar operations are studied, and 
any differences that are found are 
recorded. It is interesting to note how 





By WALTER A. HOFFMAN, meth- 
ods engineer, RCA Manufacturing 
Company, Inc., Harrison, N. J. 
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many different ways the same parts 
are handled and assembled. It seems 
as if every engineer, foreman, and 
instructor has his or her way of doing 
the job, and in most cases they have 
good reasons for doing it their way. 
These differences can also be found 
in operators working in the same 
unit or group. 

Once we have obtained these data, 
we consult the foreman, engineer, 
and instructor to determine the 
proper way in which the job should 
be done. From this information a 
synthetic chart is drawn up. 

After that, we are ready to try the 
new set-up. Before doing so, however, 
we explain to the operator everything 
that we are trying to do. And we 
make it plain that any suggestions she 
can offer will be greatly appreciated. 

She becomes, in short, a partner 
in the new method, and the amount 
of help we get from her is surprising. 

As soon as the new method has 
been worked out and found atis- 
factory, the instruction sheet is writ- 
ten. Before it is sent to the factory, 
it must be approved by the depart- 
ment head and factory manager. 

The characteristics of a radio tube 
make it essential that certain parts 
be handled and assembled with ex- 
treme care. When using the instruc- 
tion sheets, it is quite easy to deter- 
mine the cause of any trouble and 
eliminate the difficulty. Therefore, by 
knowing what is to be done and 


Old way of assembling cages. Work- 
place appears at first glance to be 
well arranged. Actually the operator 
is using hit-or-miss containers that 
happened to be around—containers 
from which it is difficult to get the 
tiny parts used on this assembly. 
Also, containers are arranged to suit 
her individual notion as to the best 
way to do the job 
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seeing that it is done that way, we 
get better control of quality and less 
spoilage. 

It is surprising how many waste 
motions creep into a job which do 
not become apparent until we write 
down all its elements in detail. This 
is what we do when we write up 
the left-and-right-hand chart on the 
present method. Naturally, when 
writing up the operation instruction 
sheet, we try to eliminate all waste 
motions and arrange all the necessary 
ones in the best possible sequence. 

Generally, when the arrangement 
of parts and workplace is left up to 
the operator, the housekeeping is 


6H6 Twin Diode tube for which gir] 
in photographs below is assembling 
cages. Tube has been opened to 
show how cage is mounted. Tube 
and parts are full size. Assembly 
is painstaking job with wide-open 
chances for betterment 


poor. This is no fault of the operator 
because quite often she has to use 
whatever material containers she can 
find or are given to her, and seldom 
are they satisfactory. Not only do 
these containers cause poor house- 
keeping, but often they are also the 
direct cause of many waste motions, 
extra handling, and awkward methods 
of handling parts. By using the oper- 
ation instruction sheet this waste can 
be eliminated and better housekeep- 
ing obtained. 

Probably the most effective use 
of the operation instruction sheet is 
in the training of both new and old 
employees. Often, when many new 
employees are being trained, they are 
placed beside experienced operators. 
This is never satisfactory. Not only 
does this practice hold up produc- 
tion, but the new employee also 
learns all the bad motions of the 
old operator plus the ones she ac- 
quires when on her own job. This 
is one of the reasons why some 
operators never come up to standard. 
With the instruction sheet and with 
the help of the instructor, the oper- 
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RCA has had best success with in- 
struction sheets since key operators 
and instructor took the work simplifi- 
cation course. Operators now know 
“what's going on,” become full part- 
ners in the task of finding the “one 


best” way 


tors learn the correct way to do the 
job. All that is needed from then on 
is a periodic check to be sure that 
they continue to follow instructions. 

Training old employees is quite a 
dificult job because they have to un- 
learn many things that they have 
been doing a long time. This requires 

a great deal of effort and sometimes 
causes considerable resentment. For 
this reason we change the method 
of only those who do not obtain 
standard performance. When an old 
employee is put on a new job, how- 
ever, she is taught the new method. 

The operation instruction sheet is 
also valuable and quite necessary on 
short-run jobs. Some of these short- 
run jobs are so seldom run that when 
they do go into production we have 
to experiment all over again to find 
out how best to do them. In addi- 
tion, the jobs are generally com- 
pleted before the operators even get 
up to standard performance. With in- 
struction sheets the time required 
to get up to standard performance 
is greatly shortened. 

A word of caution seems neces- 
sary. Our instruction sheet program 
has not been plain sailing from the 
very start. It was only after we had 
put on a work simplification train- 
ing program for instructors and key 
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RCA Radiotron Division 


RCA MANUFACTURING COMPANY. INC. 
STANDARDIZING SECTION 











5 = i pars April 29,1941 race 
STANDARD: 
susyect Mounting - 4 Operator Group ae NOES 
Type 6H6 lst Operator surenseoeo care August 29, 1939 
Cage Making 
Parts uipment 
1. Mica 1. jig 
2. Cathode 1 tweezers 
3. Cathode 1 hopper stand 
4- Plate 2 plate hoppers 
5. Plate eee 2 mica hoppers 
6. Mica Jig 


7. Finished Work 


~waml@D; 





Left Hand 


Right Hand 





Transport to mica - grasp 
Trans, to jig 


Trans. to finished work 
Release - trans. to cathodes 





Position & assemble on jig 


Grasp cathode with tweezers. Trans. to jig 





Assist in assem. cathode in mica 


Pos. & assem. on jig pin - assem. tab 
through mica 





Finish assembling cathode in mica 


Trans. to cathode — grasp 
Trans. to jig 





Assist in assembling cathode 


Position on cathode pin & assemble in mica 





Trans. to plate - grasp 
Trans. to jig 


Trans. to plate - grasp 
Trans. to jig 





Pos. & assem. plate 


Pos. & assem. plate 





Trans. to mica - grasp 
Trans. to jig 


Finish assembly of plates (push down) 





Pos. mica in tweezers 


Grasp mica in tweezers 





Assist in assembling mica 


Assemble mica with tweezers 





Operate clamping levers on jig 


Grasp cathode tab with tweezers 





Remove cage from jig 





Remove cage from jig 








Approved by: 
(Dept. Head) 


Approved by: Ss. lo Caan ov 





(Maneger) 
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operators that we had any real suc- 
cess with the sheets. We had had 
a work simplification program for 
foremen and supervisors, but this did 
not help us to sell instruction sheets 
to the operator. She didn’t know 
what we were talking about. 

We decided therefore not to do 
anything more with instruction sheets 
until a number of our key operators 
had completed our work simplification 
course. We then changed our pro- 
cedure in constructing the sheets. 
Now we ask the operator for her 
opinion and suggestions. By letting 
her have a part in developing the 
new method, we get better coopera- 
tion. Also the usual resistance has 
been practically eliminated. 


Operator has been taught the new 
way from instruction sheet above. 
She had a vote when instruction 
sheet was written and new method 
set up. Note standard bins now used 
from which parts are easily selected 
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Output Up, But No Speed-Up 


North American applies work sim- 
plification methods on the aircraft 
assembly line, now in a rapidly 
moving, evolutionary process toward 
straight-line production. 


WORK SIMPLIFICATION is no mysteri- 
ous shortcut to producing 50,000 
planes a year. It is not a gadget to 
be installed overnight and turned on 
with the snap of a switch the next day. 
As we use it at North American Avia- 
tion, Inc., Inglewood, Calif., it is 
simply a homely, common-sense ap- 
proach to the easiest way to do a job. 
Applicable wherever people work, its 
purpose is to organize the job, what- 
ever it may be, so that it can be done 
with a minimum of effort. It applies 
equally to clerical work, maintenance 
and repair, toolmaking, aircraft as- 
sembly, cooking, or running a store. 

Watch a neighbor crawl under his 
car to make repairs. ‘Time after time 
he emerges with constantly increas- 
ing disgust to look for another tool 
that’s needed. ‘Thus he spends an 
afternoon doing an hour’s job. He 
uses his back instead of his head. 
Now, had this same neighbor thought 
through his job in advance, had he 
placed his materials and tools within 





By LESTER M. MHUETTIG, 
methods engineer, North American 
Aviation, Inc., Inglewood, Calif. 


reach of a stretched-out hand, he 
would have been applying work sim- 
plification. It’s that elementary. 

So it is on the assembly line of an 
aircraft factory. The job consists 
primarily of proper location of tools 
and materials in order to eliminate 
unnecessary handling and_ walking 
around, perhaps even searching, for 
what’s needed. 

Aircraft assembly at the present 
time is in a rapidly moving, evolution- 
ary process toward straight-line pro- 
duction, and it is still singularly de- 
void of mechanical handling equip- 
ment such as is found in the automo- 
bile industry. Where the intricacy 
of the production process requires 
close coordination of materials with 
men and of men with machines, work 
simplification is indispensable. 


Means Planning 


Fine synchronization of hundreds 
of processes calls for elimination of 
waste. By waste is meant not only 
obvious losses of material and idle 
equipment, but also the less tangible 
losses that result from needless, ill- 
directed, and _ ineffective motions. 
However, emphasis on synchronization 
and elimination of waste does not 
mean speed-up. It means planning 
beforehand, rather than rushing after- 
wards. It does not mean stepping up 
the pace of production. It means 
making the normal pace more effec- 


tive, turning out more units with the 
same or even less activity. 

There is an important difference 
between work done at high speed and 
work done in a hurry. The former 
will be perfect because it is done with- 
out superfluous motion. The latter 
will be poor because it is a speeding 
up of all motions, good and bad. 

It is sometimes said that safety and 
effective production methods are op- 
posed. Safety men tell you many ac- 
cidents are caused by workers having 
to speed up. Some shop men grum- 
ble at safety devices, saying they slow 
down production. The general im- 
pression is that safety and effective 
work habits have little in common. 
Is this so? Is there some foundation 
for this contradiction? Probably it is 
due to misunderstanding of what a 
proper working pace is. In the past, 
expected output of a man was deter- 
mined by guess or time study without 
any consideration of methods used 
or tools or equipment employed, and 
without provision for any of the serv- 
ices to operators that we now know 
are essential. This meant “speeding 
up” work to attain expected output, 
often at a pace that could not be 
maintained without injury to the 
worker’s health. 

But work simplification is not a 
speeding-up process. On the con- 
trary, it seeks to find the best way ef 
doing a job, and surprising as it may 





Old method (left) of loosening and tightening bolts on angle die for drop hammer made use of regular open-end 
wrench. Now, by throwing or pulling cam levers, two bolts can be quickly tightened or loosened at a time 
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Shop employee, through company suggestion system, thought up this safety device. 


WORK SIMPLIFICATION 


Lever arm attachment slides 


work out from underneath upper punchbed. Facilitates handling of materials and keeps hands from danger zone 


seem, the best way is usually the easi- 
est way. The best definition of safety, 
we may say, is the right way of doing 
a job. After all, accidents are the 
result of doing something the wrong 
way. Eliminate unnecessary opera- 
tions and handling, and you reap a 
proportional reduction in hazard. You 
also assure a higher standard of qual- 
ity. Work done the right way, with 
proper tools and proper equipment, 


tends to eliminate the major factors 
that permit poor workmanship. In 
aircraft, quality is the first requirement. 

I have spoken so far only of the 
mechanical tools of work simplifica- 
tion—i.e., planning the methods, the 
materials, and the equipment. But 
the application of work simplification 
is also a human problem. Being hu- 
man, our tendency is to resist the 
new. We like to think we are al- 


ready using the best possible method. 
When someone presents us with a 
new idea, what are we likely to do 
with it? We retort by saying it’s im- 
practical, it’s unsatisfactory, or it just 
can’t be done. 

What was your first reaction to 
balloon tires, canned beer, nylon 
stockings, or zippers for men’s cloth- 
ing? It is a matter of changing 

(Continued on page 216) 


Special milling fixture (right) puts radius on engine mount lugs more rapidly than old hand-filing method; part 
is clamped in one motion by a cam lever and brought forward into cutting position by another lever 
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CASE STUDY NO. 31 





saves $10,000 the First Year 


Ogden selects 48 operations as 
worth studying. One methods man 
improved 20 of them in a year’s 
time, made savings that average 
tight around $500 per job. 


FIRST STEP in any approach toward 
work simplification lies in a thorough 
survey of present methods, and the 
possibilities of improving them. In 
July, 1939, a survey of this sort was 
undertaken in the Bayonne, N. J., 
plant of J. Edward Ogden Company, 
New York. ‘The investigation in- 
cluded, among other things, a study 
of each operation that was liable to 
improvement by application of motion 
study principles. 

Data from the study were listed on 
charts similar to Figure 1. From the 
completed charts, a priority of at- 
tempted improvements was obtained. 
The cases with the greatest antici- 
pated annual savings and the lowest 
probable improvement cost were un- 
dertaken first. 

From a total of 203 operations, 
48 were selected as worthy of study. 
In one year, one motion study man, 
with an appropriation of $3,000 for 
material and labor, made the neces- 
sary studies, installed the improve- 
ments, and trained operators on 20 of 
these 48 jobs. 

On the 20 jobs studied, the prin- 
ciples most frequently used were: 

1. Eliminate unnecessary operation. 

2. Combine operations. 

3. Set up enough material so that 
operator is not interrupted during 
working hours for material. 

4. Reduce motions to the lowest 
class possible. 

5. Keep transports of parts and 
materials as short as feasible. 

6. Provide for rapid “put away” 
(drop delivery). 

7. Make operator comfortable— 
provide elbow rests, foot rests, pos- 


ture chairs, and good light. Use ac- 
celerator type foot pedals. 
8. Use mechanical rather than 


manual effort whenever possible. 

9. Make sure simplest form of grasp 
is used. 

10. Have definite, easily accessible 





By EDWIN H. SCHAEFFER, indus- 
trial engineer, ]. Edward Ogden Com- 
pany, Bayonne, N. J. 
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IMPROVEMENT ANALYSIS CHART 
Time | Approx. Suggestions for |Expected | Annual Probable 
Case | Type |Operation| per | hours improvement % of im- | saving cost of 
piece} per year provement | expected| improve- 
ment 
1 100 |jAssemble 2105 4000 (1) Combine 35% 1400 $200 
Min. hrs. with packaging hours 
operation 
(2) Provide 
for set up & 
full days ma- 
terial supply 
(3) Reduce to 
3rd class mo- 
tions 
(4) Use elbow 
rests 
(5) Provide for 
drop delivery 
2 500 |Trim +236 2800 (1) Combine, etc. - - ~ 
min. hrs. 
ie. oe 7 ~ py eee Oe ee 














Figure 1. Data from a survey of 203 jobs were listed on charts like this one; 
48 were selected for study. Those with greatest anticipated annual savings 
and lowest probable improvement cost were undertaken first 





Figure 2. Power press assembly was improved by using rack for standard 


bin, allowing volume set-up of parts. 
grasp (note operator’s left hand), allows second-class motions. 


Feed tray was designed for hook 
Former pinch 


grasp took 50 percent longer, and operation required fourth-class motions. 
Slight press vibration helps feed parts to mouth of tray. Jig provides simpler 


positioning of parts. 


position for all parts and tools used in 
the operation. 

11. Eliminate as far as possible use 
of hands as a vise (eliminate “hold” 
therblig). 

12. Balance hand motions. 

13. Use the feet to replace hands 
if possible. 
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Note elbow rest, posture chair 


14. Consider operator’s _ feelings 
and desires in making improvements; 
try to have him make suggestions. 
Be careful of employee’s attitude and 
morale. Try to develop a sincere in- 
terest in the operator for his job. 


15. Have operators specialize on 
one job rather than transfer frequently. 











WORK SIMPLIFICATION 





Figure 3. Production on packaging operation was improved 30 percent by building under-table scale which regis- 


ters when proper number of parts has been slid into box (between operator's hands). 
Use of slide and drop instead of grasp and carry is major cause of improvement. 


into jig on end of scale. 


Motions have been reduced from fourth to third class. 


Folding cardboard box fits 


Note elbow rests. Angled racks make it possible to use 


standard bins which in tilted position provide free flow of all material in bin to third-class work area. Conveyor is 
used to bank cartons of filled boxes for mass labeling and closing. Conveyor to be continued to stock bin 


Savings per job varied from 29 to 
150 percent. Total annual labor 
savings of over $10,000 have been 
made, or an average of about $500 per 
job studied. Average labor hours per 
year on most jobs studied were about 
3,000. An average saving of 33 per- 
cent has been realized. 

Figures 2 to 8 show examples of 
jobs improved. With the photos are 
listed the major principles used in 
making the improvement. 

Special work tables with fixture 
well, removable assembly jigs, drop 
delivery holes, elbow rests, and fa- 
cilities for fastening manually oper- 
ated double foot pedals in necessary 
cases have contributed to the effec- 
tiveness of our program. 

Plant layout and materials handling 
have been given a good share of at- 
tention. Flow charts were made for 
every product from raw materials to 
finished stock. The number of times 
material was handled, the approxi- 
mate cost of each handling, the aver- 
age unit load per transport, and the 


Figure 4. Solenoid attachment to motion-economized work table eliminates 

manual operation of press movement. Angled bin stands and feed trays 
provide for easy set-up and adequate supply of parts within short distance 
of assembly jig. Allows for second-class motions. Drop delivery. Note 
accelerator-type pedal and foot rests. Elbow rests eliminate fatigue 
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transport in foot pounds were meas- 
ured and noted on the chart. 

Measurements were made of all 
materials in each stage of production. 
Both weight in pounds per 1,000 
~— and volume in pieces per cubic 
oot were determined. 

A study of these data and other 
facts clearly showed errors in our 
lant layout. The worst of these 
ayout mistakes were: 

1. Machinery and workplaces were 


arranged for “functional” use rather 
than for use in “line” production. 


2. A great deal of backtracking and 
much unnecessary double handling 
were found to be present. 


3. Insufficient space was allotted 
for storage of incidental materials of 
production near the workplaces or 
machines. 


4. Aisles were insufficient in num- 
ber and width. 


To correct these faults a new lay- 
out was made and installed, with al} 
equipment located for use in “product 
shop” or line production. ‘That is, 
all equipment used in the manufac. 
ture of one product from start to 
finish was located in one group and 
under one supervisor. ‘These ma- 
chines were located to assure a minj- 
mum of material movement. 

Attention was given to space re 

(Continued on page 217) 





Figure 5. Air-press assembly has been substituted here 
for foot-press operation. Packaging is now combined with 
assembly. All parts used in operation located within 


easy reach of operator. Both small and large bins used 
in conjunction with stands and feed trays. Conveyor 
banking and removal of filled cartons of boxed parts. 
Elbow rest not adaptable to this job because of forward 
motion required to slide jig into press 





Figure 7. Lift truck is used to set up hinged and latched- 
front stacking bins (capacity, 9 cubic feet) on special 
angled stands. Parts from bin flow into feed tray, which 
allows easy access to great number of parts. Bins are 
used to catch output of press on previous operation, and 
are stacked five high for economical storage between 
operations. There is a saving here of two handlings, 
and 80 percent on floor space 
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Figure 6. Trimming and packaging of small lead parts 
have been combined. Improvements include drop de- 
livery of cylinders into packaging box; drop delivery of 
gates into hole in table, chutes to re-melt bin; reduction of 
80 percent of motions to third class; foot-operated sole- 
noid provides power to trimming blades, replaces foot 
operation. Elbow rests and posture chairs. Production 


improvement, approximately 60 percent 





Figure 8. Dial press operation was greatly improved by 
balancing hand operations, eliminating holding. Mass 
set-up of parts, using large bin and feed-tray system. 
Hook grasp replaces pinch grasp. Motions have been 
reduced from fourth to third class. Elbow rests, posture 
chair, and foot rest all contribute to operator’s comfort. 
Bins are painted different colors according to the prod- 
ucts they are used for 
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CASE STUDY NO. 32 


Old Hands 


Stewart-Warner, in a year’s time, 
has trained 250 to 300 operators by 
simply hiring a lot of green appli- 
cants and turning them over to old 
machine hands for instruction. 


AS LONG. AS A YEAR AGO it became ap- 
parent to us that, unless we did some- 
thing constructive about it very soon, 
we were going to face a shortage of 
machine operators, as defense orders 
came to us and as industry quickened 
its pace. There was no time for train- 
ing 4-year apprentices to become all- 
round machinists. Anyhow, our im- 
mediate and pressing need would be 
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Train New 


not for all-round men, but rather for 
specialists capable of handling specific 
jobs on certain machines. 

The method that we adopted has 
the merit of simplicity. We merely 
hired a lot of unskilled applicants 
and turned them over to the old ma- 
chine hands for training. 

For instance, consider automatic 
screw machines of the type requiring 
one competent operator for each four 
or five machines. We put this opera- 
tor in charge of three or four or five 
of the new men, with instructions to 
break them in and give them a ma- 
chine apiece as soon as they proved 
their competence to operate one. 
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It worked out exactly so. For a 
few days the experienced operator 
kept on handling his own machines, 
taking every available opportunity to 
teach his squad the ropes. Then, one 
by one, as rapidly as they looked able 
to take over, he put them on the 
job of operating a machine apiece. 
With all his brood working thus, 
the old man proceeded to function 
as a combined trainer and supervisor, 
making sure that his machines con- 


By FRANK A. ROSS, vice-president 
in charge of manufacturing and engi- 
neering, Stewart-W arner Corporation, 
Chicago. 






























































tinued to run properly, and showing 
his learners exactly how to run them. 
Relatively few of the newcomers had 
to be released for lack of progress. 

At first, most of the trainees we 
hired were recent graduates of a 
technical high school not far from 
our plant. Gradually, we began hiring 
a few learners over 40, and _ today 
are taking more of these middle-aged 
men than kids. The reason is, of 
course, that the older men are above 
draft age. Also, they tend to hold 
down the general level of boyish ex- 
uberance and horseplay in depart- 
ments where otherwise the average 
age would probably run below 21. 

Today our automatic departments 
are staffed with practically one 
trainee per machine. These men are 
in all stages of training and at all 
ages between 18 and 50. Their pay is 
based on their attained skills. 


No Program Cost-Free 

We have been training specialist 
operators in this way for a little over 
a year, and the method has kept us 
abreast of our labor needs. It has, to 
be sure, boosted total wage costs some- 
what—but you cannot install any 
kind of training program and expect 
it to be cost-free. Thus far we have 
trained between 250 and 300 men 
who are competent to operate inde- 
pendently of constant supervision, and 
we have a still larger group in the 
earlier stages. Some of the new men 
can handle only one machine after 
some months of training, but others 
have become full-fledged operators 
who can handle four or five automatic 
screw machines. 

Some of these trainees may never 
display the ability to perform more 
than the single operation for which 
they were first trained. Others give 
every indication of desire and ability 
to go a long way as operators. These 


CASE STUDY NO. 33 





more promising men, whether young 
or middle-aged, we shift around so 
that they may become more versatile 
within the limits of their mechanical 
grounding. 

We expect to keep on with this 
method of training, and see no reason 
to doubt that we can continue to 
obtain the type of learners required, 
even under any probable develop- 
ments in the war situation. Of course, 
one beauty of this plan is that unless 








our requirements for these specialist 
operators become much greater than 
we now foresee, the need for further 
training should decline. 

As a trainee gains skill on his job, 
he learns to handle two automatics, 
then three, and so on up to the de- 
partmental limit. Thus, the effects of 
the early months of this training pro- 
gram are now spreading out to pro- 
vide for a considerable expansion in 
our operations, when and if it arrives, 





Experienced operators, each in charge of four or five automatics, took over 
the teaching of as many new men, trained them to run one machine apiece. 
No delay in production, no decrease in quality, an efficient new force 


Pays Teachers a Bonus 


ACF places learners under the 
tutelage of an experienced operator, 
pays the latter a bonus as an incen- 
tive to “graduate” his pupil as 
quickly as possible. 


AT FIRST GLANCE, there might appear 
to be great similarity between the 
fabrication and application of parts 
to combat tanks and railway freight 
and passenger equipment. However, 
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even though outwardly the tank 
looks “rough and ready,” inside it is 
a real precision job. It is a combined 
fortress, radio station, and high-speed 
automotive vehicle. The efficiency and 
protection of its crew of four, its pro- 
pulsion machinery, its guns and radio 
equipment, require special materials 
and fine workmanship. It must be 
capable of hurtling itself at 40 or 
more miles per hour “over, under, 
and through” all kinds of terrain and 


obstacles, and still function as a 
mobile fighting unit maintaining 
contact and radio communication 


with its command and group. 

In comparison, railroad equipment 
lives a sedate existence. Consequently, 
car builders are not trained for the 
precision and close tolerances de- 





By F. A. STEVENSON, vice-presi- 
dent in charge of operations, American 
Car & Foundry Company, New York. 
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manded in a heavy, self-propelled ve- 
hicle which takes the beating that 
is all in the day’s work for a combat 
tank. To be specific, in a so-called 
light tank there are 14,318 individual 
pieces to be assembled (exclusive of 
engine and accessory equipment) and 
2,865 different designs snd types are 
involved. On 705 items, 2,728 machin- 
ing operations are required. 

Because of the early delivery prom- 
ised (and bettered) and the difficulty 
in securing new machinery, the first 
order of 329 tanks received by Ameri- 
can Car & Foundry Company was 
executed largely with converted car- 
building machinery. However, we have 
since added approximately 1,000 new 
machines of the various types and 
sizes required to produce our present 
output of ten tanks per day, and to 
meet our early goal of fifteen or more 
daily on additional orders for over 
3,000 tanks. 

On the initial order, partly be- 
cause of the concurrent slack in car- 
building, we had no great difficulty 
in recruiting the men _ necessary to 
fabricate and assemble these tanks. 
Furthermore, the supervisory and in- 
spection forces were amply sufficient 
to give this work the extra attention 
it required, and, naturally, the most 
eficient tools, fixtures, jigs, and 
gages were supplied. 

However, when new orders required 
that we not only increase our pro- 
duction of tanks five-fold, but also 
supply tank suspensions and _fabri- 
cated armor plate to other builders, 
our labor problem became acute. A 
marked pick-up in the railway car 
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Light combat tanks roll off assembly lines in ACF’s Berwick, Pa., plant at the rate of ten a day. Bonuses to teachers 
shortened training periods and gave the company the manpower required for the job 


business further complicated the sit- 
uation, and the usual diversified “job- 
bing” orders increased substantially. 

By the time this situation came to 
a head, the general re-armament pro- 
gram was well under way, and skilled 
workers were at a premium. We had 
an established labor source and there 
seemed no need to go far afield, if we 
were able to convert the relatively 
“rough” car builder into the “fine” 
tank producer. We had the advantage 
of knowing well the capacities of our 
men and the possibilities of training 
them for the new tasks and conditions. 


Training on Production Line 


Our problem was solved by the in- 
auguration of a formal training pro- 
gram right on the production line. 
The requirement is to train the in- 
dividual employee to perform a lim- 
ited operation on a specific part of a 
machine specially tooled for the par- 
ticular job. By exercising a reasonable 
amount of supervision, the tooling 
insures a minimum amount of defec- 
tive work. 

The training is achieved by placing 
the “learner” under the tutelage of 
an experienced operator. Naturally, the 
“teacher” must have the necessary 
temperament and qualifications to in- 
struct by actual demonstration. As an 
inducement to insure that the instruc- 
tor will take the fullest interest and 
qualify the student at the earliest 
possible date, the teacher is paid an 
attractive bonus, which varies accord; 
ing to the type of machine and the 
length of time estimated necessary 
for qualification. As an incentive to 
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“graduate” the pupil as quickly as 
possible, the instructor is paid the full 
bonus, regardless of time actually con- 
sumed. Where the pupil has the re- 
quired intelligence and is determined 
to succeed, a period of six to eight 
weeks is sufficient to qualify most of 
our men. 

Obviously, these men do not be- 
come all-round machinists in such 
a short period, but many of them be- 
come extremely skillful in their par- 
ticular operation in a comparatively 
short time. This is borne out by the 
fact that 95 percent of all operations 
involved in fabricating and assembling 
tanks and producing armor plate, are 
on a piecework basis. Out of exactly 
300 learners who have completed this 
course to date, only five have failed— 
which speaks well for both the teach- 
ers and the pupils. 

Our requirement is to produce an 
adequate supply and quality of men to 
perform the particular operations re- 
quired for our production and with 
the specific equipment and tooling 
provided. And the procedure solves at 
a minimum cost and effort (to both 
the employee and employer) the 
specific problem we faced, and is en- 
abling us to better the contract start- 
ing dates and daily production on 
these combat tank orders. We believe 
our ability to do so has been hearten- 
ing to those responsible for speeding 
up the re-armament program, partic- 
ularly in view of the discouraging 
delays encountered elsewhere. Perhaps 
our solution was the obvious one, 
but it worked to benefit our govern- 
ment, our employees, and ourselves. 
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CASE STUDY NO. 34 





Novice to Operator in Six Weeks 


GE uses short-term courses, coop- 
erates with local vocational schools, 
to give men enough training so that 
in a few weeks’ time they can do 
one specific job well. 


IN GENERAL ELECTRIC COMPANY plants 
throughout the country hundreds of 
young men are learning to run lathes, 
milling machines, drill presses, and 
grinders; read blueprints; and perform 
simple gga jobs preliminary to 
taking their places in the national 
defense program. 

At all plants, the company is coop- 
erating with vocational schools in the 
conduct of specialized courses. 

Thousands of men have applied 
for training and the problem is one 
of selection rather than recruiting. 

Men residing within convenient 
distance of the various plants are se- 
lected, primary consideration being 
given to their mechanical aptitude or 
interest. Other factors being equal, 
ar gag is given those who have 

ad machine shop experience in in- 
dustry or in vocational training 
schools. Each prospective trainee 
must be at least 21 years old, must 
pass the regular physical examination 
given to all new employees, and must 
produce evidence of citizenship and 
a social security card. 

As a result of the careful selection, 
the percentage of trainees failing to 
show satisfactory progress is surpris- 
ingly small, running from 5 to 8 per- 
cent. The enthusiasm of the men is 
high because most are of the depres- 
sion generation and are grateful for 
the opportunity of getting remunera- 
tive employment. 

The majority of trainees are as- 
signed to machine tool operations, al- 
though many go on assembly work. 

Trainees begin in one of three 
ways. They may engage in non-pro- 
ductive work under the direction of 
experienced men; they may engage in 
productive work under the supervi- 
sion of expert operators; or they may 
observe and serve as helpers to ex- 
perienced men. Each man_ learns 
eventually to set up and run one par- 
ticular machine or do a specific job. 

Progress of a trainee is recorded in 
the accompanying photographs. 





By RAY E. ELLIS, supervisor of ap- 
prentices, General Electric Company, 
Schenectady, N. Y. 


122 








TYPICAL GE TRAINEE is Henry B —. He’s 21. Took mechanical drawing and 
machine shop in high school. After graduation had three month: > lathe 
work at Schenectady Vocational High. Here he is being interviewed by R. R. 
Randles of the personnel department while Dorothy Hughes, a stenogcarher, 
goes right on typing. Most of the questions shot at Henry have to do with hi 
experience and interest in mechanical work. The interv.ewer is impiessed, 
recommends him for one of the compa‘y’s short-term courses. 


HENRY GOES TO THE PLANT HOSPITAL for his physical examination, gets rhe 
same examination that every new employee gets. Here Dr. Wilbur F. MacDon- 
ald of the medical staff applies a stethoscope to the young man’s chest and 
listens in. Fortunately Henry comes through with flying colors. So he’s hired. 
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OPERATOR TRAINING 


APPROVED by personnel department 
and program supervisors, and passed 
by the doctor, Henry begins his 
training course. Before he starts, 
however, he is again interviewed, this 
time by Ray E. Ellis, supervisor of 
apprentices at the Schenectady plant, 
and Carl Gerling, foreman of the 
apprentice department. The latter 
takes him on a personally conducted 
tour and shows him the machine on 
which he will be trained. This pic- 
ture shows him turning a piece of 
scrap metal on a lathe. He’s now 
getting so he knows “what it’s all 
about,” and in a few more weeks 
will be ready to operate a lathe in 
one of the production departments. 


BLUEPRINT reading is included in 
some -of the short-term training 
courses given at GE. Where it is not 
part of the regular course of instruc- 
tion, trainees are given a chance to 
acquire 4 knowledge of the subject 
through’ the city vocational school 
progiams. Since a good machine oper- 
ator ha’ to know how to read a blue- 
print, it’s an important phase of 
F hry s training. Ih this photograph, 
iao*tuctor Walter Arrustrong ‘left, at 
the blackboard) explains to Henry 
(mght) and other trainees the mean» 
ing of a certain line on a blueprint 
they have been studying. 


HENRY NOW HAS COMPLETED his pre- 
liminary training and has been assigned 
as a helper to Ted Dixon, a veteran 
boring mill operator. Here Dixon ex- 
plains to Henry some of the intricacies 
of a 12-ft. mill. After several months’ 
experience, Henry will be able to take 
hold and do some of the simpler 
operations by himself, thus making his 
minor contribution to defense. Quick 
training of the sort given Henry is 
thus helping industry acquire the man- 
power needed to bring the big job to 
a successful conclusion. 
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CASE STUDY NO. 35 





Arc Welders for Defense 





Competent instruction and plenty of practice for Lincoln welding students 


Lincoln Electric, in its welding 
school, has given thousands of men 
from other plants fundamental train- 
ing in arc welding, fitting them for 
key positions in defense. 


PRESSING EVEN under normal condi- 
tions because of steadily increasing 
uses of arc welding, the national de- 
fense program is creating a demand 
for trained welders that is greater 
than at any time in the history of the 
industry. As a result, the Lincoln 
Welding School, which accommodates 
240 students for its one-month course, 
has its enrollment filled for months 
in advance. 

In any subject as intensely practical 
as the electric arc welding process, 
there can be no doubt that the success 
of both student and school depends 
almost entirely upon the amount of 
practice that the operator obtains in 
training. Not that theoretical training 
of a welding operator is entirely out 
of place in a welding school; on the 
contrary, practice is emphasized to fix 
more deeply in the student’s mind 
whatever theory he is taught. 

The Lincoln course gives the stu- 
dent approximately 120 hours of con- 
tinuous work with the electric arc. 
This is actual welding practice, and it 
is supplemented by demonstrations 





By A. F. DAVIS, vice-president, The 
Lincoln Electric Company, Cleveland. 
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and explanations by the instructors. 
Men working in individual welding 
booths have a machine for their ex- 
clusive use during most of the course, 
and each man has..experience with 


many different sized machines and 
electrodes. 
Five fundamental considerations 


apply in the conducting this school: 


1. Instructors are chosen for their 
ability as teachers, as well as their 
skill in welding. This is necessary 
because thorough knowledge is re- 
quired to show the student actually 
how welding is performed. 

2. Adequate equipment is provided, 
of the proper type, and set up in a 
properly prepared workroom. ‘This is 
essential so that each student operator 
may have his own booth and be given 
full responsibility for adjusting the 
welding machine, and for always hav- 
ing accessories and supplies available. 

3. Careful choice is made of stu- 
dents. ‘Those admitted to the course 
are generally employees of some spon- 
soring company or they may be em- 
ployees of users of welding equipment 
recommended because of their charac- 
ter and ability. Mechanical skill and 
intelligence are important considera- 
tions in choosing the welding stu- 
dent. He should have a certain amount 
of natural aptitude for things mechan- 
ical, be able to carry out directions 
carefully, and have ability to learn 
and apply new principles. 


4. All precautions are taken to 
safeguard students. They include leak- 
proof booths and protective clothing. 
The latter protects the operator from 
burns from the heat and light rays 
of the arc, and flashes of light on the 
eyes or skin. 


5. A definite course of instruction 
and practice is followed during which 
regular hours are observed. 


Before actually beginning the weld- 
ing course, it is suggested to the stu- 
dents that they obtain “Lessons in 
Arc Welding” and “Procedure Hand- 
book of Arc Welding Design and 
Practice,” and study these books thor- 
oughly. This study enables the men 
to enter the course with better knowl- 
edge of technical terms and various 
procedures, so that they obtain the 
greatest benefit from the four weeks 
of intensive instruction. 

In scope and subject matter the 
course furnishes thorough instruction 
in the fundamentals of arc welding. 
The student learns how to employ the 
process. This knowledge enables him 
to use the electric arc not only as a 
tool for manufacture, fabrication, and 
construction of all types of products 
and structures, but also as a repair 
method for maintenance work. 


All Phases Studied 


Beginning with the various funda- 
mentals of practical arc welding, the 
course carries the student through 
each phase considered necessary to 
fit him as a competent operator. It 
covers the arc welder, its system of 
current control; welding definitions; 
striking the arc and running a honri- 
zontal bead; running a straight bead 
not less than 12 inches long; weaving 
or movement of electrodes; effect of 
arc length, amperes, and speed on the 
bead; effect of polarity on bead; uses 
of different sizes of electrodes; pad- 
ding and building up plates; building 
up a shaft; making butt, lap, tee, cor- 
ner, and edge welds in flat, vertical, 
horizontal, and overhead positions; 
controlling expansion and _ construc- 
tion; penetration of welds; and arc 
cutting. 

At the conclusion of the course, the 
skill of the student is checked by a 
test weld made under the observa- 
tion of the instructors. The weld is a 
T-joint connecting two 4-inch plates 
at right angles to each other, welded 
in vertical and overhead position. 
While the weld is being made, the 
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instructors note the student’s setting 
of the machine and his manipulation 
of the arc. After the weld is made, it 
is examined for smoothness of bead, 
‘ undercutting, overlap, and porosity. 
Accomplishments of the student are 
rewarded by a special “Certificate of 
Welding” attesting the fact that he 
has completed the course. This cer- 
tificate is signed by Arthur E. Madson, 
chief instructor, countersigned by me. 
Thousands of men have received 
their fundamental training in arc weld- 
ing at the school. With this ground- 
work, they have launched their arc 
welding careers which have carried 
them into every sphere of this coun- 
try’s industrial activity, and in many 
instances taken them to foreign lands. 
It is a tribute to the American-trained 
operator that-he is called into service 
abroad where he may continue as a 
welder, but where in many instances 
he has become a supervisor. 





A man taking the course has a 
choice of four sessions, two day and 
two night. Each session accommo- 
dates 60 men, is 6 hours, 5 days a 
week, Monday through Friday. One 
day session is from 6 a.m. until 12 
noon, and the other from 12 noon to 
6 p.m. Night sessions are from 6 p.m. 
to 12 midnight, and from 12 mid- 
night to 6 a.m. 


Cooperating With Others 


Because enrollment in the school is 
filled for several months ahead, and 
because the national defense program 
has created such urgent need for 
trained operators, we have cooperated 
with many plants in setting up their 
own training courses. In such in- 
stances, the courses are based directly 
upon the material covered by the weld- 
ing school and advantage is taken of 
suggestions by the school’s instructors. 

As an important adjunct to the 
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training of welding operators, the 
company sponsors courses each month 
for engineers, designers, production 
cficials, and others who seek instruc- 
tion in arc welding. ‘This engineering 
course provides one week of intensive 
instruction. It is under the direction 
of Mr. E. W. P. Smith, consulting 
engineer, and is usually held in Cleve- 
land. Day sessions are conducted at 
the Lincoln plant with lectures in the 
morning and actual welding demon- 
strations in the afternoon. Evening 
sessions consist of illustrated talks on 
various phases of the subject which 
are conducted at John Huntington 
Polytechnic Institute. Although usu- 
ally held in Cleveland, this special 
5-day course is frequently given in 
other parts of the country, usually in 
plants desiring instruction for groups 
of their employees, and at other times 
sponsored by some local engineering 
society or individual group. 


HOW WELDING SPEEDS UP DEFENSE PRODUCTION 





Breakdowr. of steel mill equipment could cause several 
weeks’ shutdown. Welding did a repair job in eight hours 





One hundred miles an hour is the speed of camouflaged 
anti-aircraft combat car. All-welded construction 
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One month only to erect and weld the framework of this 
factory building, which covers 200,000 square feet 
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Naval equipment construction can be speeded by arc 
welding. A 175-ft. barge is built in only 14 days 
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Leaders 


in the Making 
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To be eligible for leadership training, applicants must pass psychological tests. Management does not promise that 
students will become foremen, but the group serves as a fertile source for supervisory material 


Calco knows that leaders are made, 
not born. It therefore plans classes 
and conferences to develop men, 
and gains for itself a reservoir of po- 
tential supervisors with intelligence 
and background. 


OF LATE, Owing to national defense 
programs, we have been reading a 
great deal about training supervisors 
from the ground up—in quick time. 
This reminds me of a story about the 
man who stated that a great many 
babies were born in a certain town 
last year. His friend replied, “What 
do you expect them to be bom, 
grown-up men?” 

Foremen are just like that. We 
have to start training them from the 
ground up. There must be a regular 
maturing process and we can’t expect 
a foreman to be born—he must be 
trained, developed, and matured. 
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Before embarking on any super- 
visory training program, there are a 
few questions that management must 
ask: “Are the men we are training 
qualified to become foremen?” “Do 
they possess the potentialities of de- 
velopment?” “Is the material we are 
training them on based on good logic, 
and is the most effective procedure 
being used?” 

The other evening, while discussing 
foreman training with a man repre- 
senting a large utilities corporation, 
we agreed that if anybody has a magic 
wand that will make good foremen, 
all the time, every time, he should 
have his program copyrighted, and we 
are sure he will become a millionaire 
overnight. We can copy techniques, 
that’s all. The training material 
must be adapted to suit the require- 
ments of individual organizations. 

Now let’s look at the “vital three,” 
as we call them. First, whom are we 


going to train? Second, how are we 
going to train them? Third, what ma- 
terial are we going to teach them? 

In the past, when all was going 
well, smoothly, with few ups an 
downs in business, it was thought to 
be good employer-employee relation- 
ship to give the oldest man on the 
job, or the man with the greatest 
amount of job knowledge, the oppor- 
tunity to become the foreman. You 
will recall from your own expemi- 
ence, that one or possibly two fac- 
tors, either service or job knowledge, 
or both, might have been the only 
thing that qualified the man to 
assume a supervisory position. He 
might not have been progressive of 
cooperative; he might not have had 





By R. C. OBERDAHN, director of 
training, Calco Chemical Division, 
American Cyanamid Company, Bound 
Brook, N. J. 
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the ability to handle and train men. 
There are many things that might 
have prevented that individual from 
becoming a good foreman. 

Now what did we do in those cases? 
We always lost a good operator and 
often failed to find a good, outstand- 
ing foreman. Sometimes the man 
turned out satisfactorily, and no 
problem developed. Of course, the 
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ones who were lacking miserably were 
usually faced with that fact and de- 
moted, and the situation was fairly 
well taken care of. However, a real 
problem developed when foremen 
who could rss cope with super- 
visory assignments in ordinary times, 
were just forced to face present-day 
emergency situations. 

One might well ask: “Well, if you 


SUPERVISOR TRAINING 


don’t select a man for a supervisory 
position in this manner, what method 
do you use?” It is my opinion that 
the sportsmanship of the American 
industrial worker is on a high level, 
and if competitive examinations are 
conducted, or tests made, to deter- 
mine a man’s qualifications, he is 
more likely, even though he fails, to 
(Continued on page 230) 


Teaching the “Teachers” 


Monarch freed supervisors from 
training responsibilities, picked 90 of 
its best machine operators as teach- 
ers, had 300 new men in produc- 
tion 14 days after new plant opened. 


EXPANDING REQUIREMENTS of the na- 
tional defense program have placed 
an enormous load upon the supervisory 
personnel of plants doing defense work. 

Volume of production has increased 
enormously. Number of hours worked 
er week has, in many cases, more 
than doubled. And on top of all 
that, it has been necessary to train, 
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from the ground up, most of the new 
men employed. 

Obviously this was more than could 
be handled by existing supervisory 
forces. But where were additional 
supervisors to be obtained? 

Supervisors cannot be created over- 
night. They require experience, ability, 
and aptitude. And they must be 
trained to the job of supervision, just 
as the green hand must be trained to 
operate a machine. 

Here at Monarch Machine Tool 
Company the situation was brought 
to a head by a decision in January of 
this year to build, equip, and put into 


operation, as rapidly as possible, a fur- 
ther substantial plant addition. 

During the two previous years Mon- 
arch had already made two additions 
to its plant. Its supervisory forces were 
therefore already carrying a vastly in- 
creased load. 

Furthermore, the new addition 
would require an increase of 25 per- 
cent in employment, and would be 
completed in less than three months. 
Practically all the new men to be 





By D. H. McKELLAR, director of 
training, The Monarch Machine Tool 
Company, Sidney, Ohio. 








Only 80 days from ground breaking to completion for this 25,000-sq.ft. extension, with its 185 new machine tools. 
But 300 new operators were all ready to take over, thanks to an unusual—but efficient—training routine 
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hired would be men who had never 
seen the inside of a machine tool 
plant or a machine shop. 

To put the burden of added pro- 
duction plus training of new men 
on existing supervisory personnel, 
was out of the question. Reinforce- 
ments were imperative. Furthermore, 
we had to be ready to go into action 
the moment the new addition was 
completed. 

After considerable debate, we hit 
upon a method which represents to 
some extent an innovation in man- 
ufacturing procedure, but which in 
our plant has paid out in practice. 
This method was to separate the func- 
tion of supervising production from 
the function of instructing new men. 

We decided that if our present 
supervisory personnel could be relieved 
of the responsibility of training new 
men, they could then take on the 
whole load of supervision of produc- 
tion, including the new addition. 

This left before us the clear-cut 
problem of obtaining men to instruct 
new employees. 

Our first step was to break down 
all the work in the plant into the 
smallest possible units. 

Next, we picked out, from the 
rank and file of the thousand men 
operating machines and building 
lathes in our plant, 90 men who, 
in our judgment, had the experience, 
skill, and temperament to instruct 
learners. 

Of course these men were selected 
also to cover all the various job 
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units into which the work had pre- 
viously been broken down. In_ this 
way no one man had too much to 
cover. His field of instruction was a 
particular and limited one, in which 
he himself had shown unusual pro- 
ficiency, and which he knew back- 
wards and forwards, up and down, 
with all its kinks and quirks, with all 
the little angles that come only from 
personal experience. 

On the day that ground was broken 
for the new plant addition these 
90 men began attending daily classes 
on “methods of breaking in new men.” 

We did not attempt to teach them 
any principles of pedagogy. Instead 
we asked each man to make an analy- 
sis of the job that he was to teach. 
We asked him to break this job down 
into steps. We said to him, “Think 
back over your own experience. F'ig- 
ure out how you would start a new 
man off. What would you show him 
first? What second? What third?” 

We gave each man a blank to fill 
out for each job to be taught, on 
which he listed the progressive steps 
in instruction. These blanks were 
headed “Teaching Plan for Breaking 
in New Men,” and to illustrate the 
psychology employed we quote here 
the instructions printed upon the 
top of these blanks: 

“WHAT TO SHOW— 

“Show by doing the job; but have 
the learner ‘try’ and ‘share’ the doing, 
at earliest possible moment. 

“Remember that the instructor 
should withdraw from * doing any 


part of the work as soon as pos 
sible; but he should check the se- 
quence of steps in the operation for 
4 or 5 repetitions of the job. 

“When you reach a difficulty-leyel 
give the learner sufficient time to 
‘mature’ or ‘get-the-feel’ before teach. 
ing any more. 

“WHAT TO TEACH— 

“While doing the job, explain to 
the learner the techniques, kinks 
knacks, or values that are unseen, 

“Test the learner, at determined 
intervals, by asking him to tell you 
what his next step will be—have 
him point out the important steps 
in the job. Use thought-questions 
which begin with how or why. 

“Set the learner’s mind towards 
accuracy, then it is easy to teach 
speed later by explaining a personal 
scoring system.” 

Below these instructions each man 
wrote the successive steps that he 
thought should be taken in teaching 
a learner a particular operation. 

I wish you could have seen the 
way these men tackled this job. 

The men selected had one thing 
in common—they knew how to do 
their jobs. But aside from that they 
differed widely in age, education, and 
background. But in approaching this 
new job they worked with a univer- 
sal enthusiasm. Remember, they were 
operating machines and __ building 
lathes all this time, as well as at- 
tending classes. But because they were 

(Continued on page 238) 


Cooperating With the Colleges 


A hundred Connecticut companies 
cooperate with Yale University and 
New Haven YMCA Junior College 
in training 567 supervisors, all 
hand-picked from defense plants. 


HARDLY HAD CONGRESS appropriated 
$9,000,000 for the defense training 
program when an executive of a large 
munitions manufacturing company 
visited my office and said: 
“According to university standards, 
I believe I would be considered “edu- 
cated.’ According to the standards 
and practices of my company, where 
you can count the number of men 
with advanced degrees on your two 
hands, I am also fairly well ‘educated.’ 
Unfortunately, there are many in my 
company, as there are in other com- 
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panies, who feel that university train- 
ing can make little or no contribution 
to the effectiveness of industrial per- 
sonnel. This attitude represents a 
difficult barrier in the development of 
cooperation on the part of employers 
and employees of my company in the 
proposed engineering defense train- 
ing program. These people see the 
professional educator as the familiar 
‘cap and gown’ figure portrayed in car- 
toons. They see him as one who deals 
in vague ideologies; as one who is 
bound by academic tradition. 

“T have been asked by our president 
to represent the company in this pro- 
gram. He is anxious that some of our 
employees participate in it. However, 
before accepting this responsibility, I 
should like to ask some questions: 

“First, are you willing to develop 


courses of college quality to fit our 
needs, or do you expect to serve only 
those whose needs fit the courses of 
the traditional curriculum? 

“Second, are you willing to recog- 
nize the value of industrial experience 
in setting up the prerequisites for 
courses, realizing, of course, that there 
are certain academic essentials, such 
as mathematics? 

“Third, will you permit industry to 
assist in the writing of the outlines 
of courses, paying particular attention 
to the language used? 

“Fourth, will you make it possible 
for your instructors to visit our plant, 





By L. L. BETHEL, director, Engineer- 
ing Defense Training Program, Yale 
University and New Haven YMCA 
Junior College, New Haven. 
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SUPERVISOR TRAINING 


Of the 550 students enrolled in the New Haven Engineering Defense Training Program, 164 are studying defense 
production. This subject, like many others in the course, is taught by a practical man from industry 


talk with engineers, foremen, and 
superintendents, as a means of ob- 
taining mutual understanding? 

“Fifth, can we depend upon per- 
sonal attention to the individual man, 
or is this to be mass production in 
education?” 

Although the frankness of this man 
might be considered startling, his 
doubts are typical of thousands of 
manufacturers over the country. He, 
like others, is being pressed by the 
government to increase defense pro- 
duction. Also like other manufacturers, 
he has experienced the No. 1 bottle- 
neck—the lack of trained men. 

To say that the questions raised 
by this industrialist were challenging, 
would be an understatement. Actually 
the suggestions implied in his ques- 
tions, along with those of dozens of 
other industrialists, have guided the 
development of the defense training 
program of Yale University and the 
New Haven YMCA Junior College. 
Soon after this visit, a coordinating 
committee, composed of both in- 
dustrialists and educators, was or- 
ganized to aid in planning the com- 
plete program, from the building of 
courses to the selection of students. 

In planning the content of the 
courses, the committee early realized 


that this is an emergency program; 
that industry and the federal govern- 
ment are interested in immediate re- 
sults. Accordingly, the committee 
hand-picked, from the leading defense 
industries of New Haven County, 567 
men who could profit most by short 10- 
and 20-week training periods. Courses 
were built to fit the specific needs of 
men who work days and attend classes 
at night; who come from a hundred 
different companies and organizations, 
among them Winchester Repeating 
Arms Company, American Brass 
Company, Scovill Manufacturing 
Company, Safety Car Company, 
American Steel & Wire Branch of 
United Steel Corporation, and Far- 
rel-Birmingham Company. 


Study for Specific Problems 


Being interested mainly in the solu- 
tion of specific problems that bear 
directly upon new developments in 
the present industrial emergency, the 
men study inspection of materials, 
metallurgy, welding supervision, ap- 
plied machine design, machine design, 
tool design, engineering drawing, in- 
dustrial electricity, production prin- 
ciples, production control, and power 
generation. 

In addition to planning a selec- 
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tion of courses that would meet the 
immediate needs of industry and the 
federal defense program, the indi- 
vidual courses have also been differen- 
tiated to help individual students. As 
contrasted with regular college stu- 
dents, men studying in the defense 
training school have practical back- 
grounds and interests. ‘hey are inter- 
ested in the application of designs to 
new needs; in the reorganization of 
production methods and _ industrial 
techniques. The class in production 
control has, therefore, been divided 
into five sections. One class is made 
up entirely of managers and superin- 
tendents. A second is composed of 
college graduates who are being 
groomed for administrative work. A 
third group is composed of foremen. 
Groups four and five are for pro- 
duction follow-up clerks. 

Taking another cue from the in- 
dustrialist who thoughtfully un- 
burdened his mind in my office, fac- 
ulty members were selected who, in 
addition to being familiar with the 
subject matter, were familiar with in- 
dustry and were vitally interested in 
the men they were teaching. Such 
men have been recruited, not only 
from the engineering faculty of Yale 

(Continued on page 240) 
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“Five-foot bookshelf” selected as required reading for men who were chosen to attend company classes in leadership 


Books Give the Answers 


Le Tourneau puts new twist on con- 
ference method, develops, “confer- 
ence study” method, of training 
foremen. Books give information 
that men new at supervision can’t 
supply out of their own experience. 


MEDIOCRE succEss with the confer- 
ence method of training supervisors 
drove the Le Tourneau Company of 
Georgia finally to do something about 
it. In the majority of cases these con- 
ferences were not resulting in better 
superintendents, foremen, or leaders. 

In the first place an analysis was 
made of all our past attempts, not to 
uncover a good alibi but to correct 
our past blunders in all future expedi- 
tions into the conference training 
field. During this analysis we reviewed 
every good recent book on the subject 
as well as all the magazine articles 
which our training files and two li- 
braries could produce. This reading 
brought out many good points, but 
could not account for our dearth of 
concrete results. The analysis made 
it clear that our conference leaders 
had not been too well trained, al- 
though everyone admitted that great 
strides had been made in that direc- 
tion during the preceding year. Our 
subject matter had been excellent and, 
as a matter of fact, almost identical 
with what was being covered in almost 
every other reportedly successful fore- 
men’s conference in the country. 

A startling discovery was that in our 
fast-growing organization (from 700 to 
2,500 employees in three years) most 





By GUY B. ARTHUR, JR., industrial 
relations manager, Le Tourneau Com- 
pany of Georgia, Toccoa, Ga. 





of our supervisors did not have enough 
actual experience to make it possible 
for them to contribute anything con- 
structive to the group. As a result, 
some few older men were doing all 
the conferring while the others were 
merely listeners. Closer investigation 
proved this to be our difficulty. Pos- 
sibly better leadership could correct 
such a situation, or better choosing of 
the group, although we had to re- 
member that several quite successful 
conference leaders had tried their 
hands with these groups, and only 
those men on an equal line of author- 
ity met together. As a matter of fact, 
most of these men had never seen the 
inside of a heavy-earth-moving-equip- 
ment plant or any other factory a few 
months ago, and just did not have 
sufficient experience, background, and 
confidence to gain anything from these 
meetings on the straight conference 
training basis. 


Impulse to Start Over 


Our first impulse, of course, was to 
start all over with the old classes on 
leadership that had been used prior to 
all this new-fangled conference idea, 
but we had been too well sold on the 
basic principles of the new method to 
give up without a fight. There is so 
much to gain if the conference method 
is used successfully, as anyone can 
easily determine from reading any of 
the better books on the subject. Fur- 
ther analysis plainly pointed out that 
if you wish to teach anyone some new 
subject, you had better start him study- 
ing the best material that his brain 
can master. This, of course, auto- 
matically eliminates many books that 
are apparently published for the pur- 
pose of confusing any non-college- 


graduates who may be attempting to 
increase their knowledge. Out of all 
this an idea was born, which has since 
blossomed and borne fruit worthy of 
anyone’s consideration. 


Getting Every Bit of Good 


A new course on the “psychology of 
leadership” was started, with all the 
best intentions of deriving every bit 
of good that could be gained from the 
basic principles of conference train- 
ing, but which included the better 
part of the old book-learning methods. 
We selected a small library of the best 
books we could find for the use of the 
class. ‘Then we carefully selected a 
group of key men who had almost 
identical authority and responsibility. 
This thoughtfully chosen class of 
eighteen men met one night each week 
under the best classroom conditions. 

They met in a closed room, sep- 
arated even from our four other class- 
rooms, where courses are being suc- 
cessfully taught every week in coopera- 
tion with the Stephens County Board 
of Education and the State of Georgia 
Department of Vocational Education 
on shop mathematics, blueprint read- 
ing, mechanical drafting, physics, weld- 
ing principles, torch cutting principles, 
industrial management, machine tool 
operation. (These courses and many 
others are offered to any employees 
who wish to better themselves. In 
the past six months about two hun- 
dred employees have completed these 
courses and have received certificates 
for their work.) 

The routine procedure of each meet- 
ing on the “psychology of leadership” 
class was briefly as follows—first the 
mimeographed notes from the previous 

(Continued on page 242) 
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JOB RATING 


Avoids Rate Inequalities 


Farrel - Birmingham worker doesn’t 
have to worry about neglect or 


favoritism. Job rating plan keeps 
everyone satisfied that he is being 
fairly paid for his skill. 


WE ADOPTED JOB RATING because we 
believed it would enable us con- 
sistently to live up to our long-stand- 
ing labor policies. 

The Farrel-Birmingham Company’s 
policies are few and simple. 

It has always been our policy to 
pay wages at least as high as, and 
whenever possible higher than other 
shops in our neighborhood. But we 
suspected that these good intentions 
were not always carried out. As Jong 
as neither we nor our neighbors had 
defined each job in specific terms, we 
did not speak the same language. 
Such words as “molder” and “drill 
press operator” meant different things 
in different shops, depending upon 
the complexity and other attributes 
of the operation. Because of the differ- 
ences between shops in the skill, 
education, and nine other factors of 
a job with the same name, we feared 
that we might be underpaying some 
men as much as 20 or 30 percent, if 
we paid what seemed to be the going 
wage for their type of work. 

Another of our policies was to 
avoid inequalities in payment for the 
same type of work between men in 
our own shop, because of either ig- 
norance or favoritism. It is our con- 
viction—with which not all employers 
will agree—that most men’s biggest 
interest is in differences in wages, 
rather than in their total earnings. 
If Bill Jones’s hourly rate is less than 
Tom Smith’s, for the job, Bill will 
find it out—and be most unhappy. 

After about two years’ experience 
with job rating, our top management 
is completely satisfied with results. 

So are the workmen. The only ones 
who are not yet completely convinced 
are a few of the junior executives, 
who still feel that some jobs are not 
worth as much as the ratings show 
should be paid. 

The rating plan we use is essen- 
tially that formulated by the National 
Metal Trades Association. We have 





By ALBERT S. REDWAY, vice- 
president and manager of manufac- 
turing, Farrel-Birminghain Company, 
Inc., Ansonia, Conn. 
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JOB RATING - SUBSTANT IATING DATA Oce. Code No. 283) 
ae | 
DRILL PRESS OPERATOR - RADIAL (6', 8', 9") Class _2 





Job Name 





FACTORS  [DEG. 


BASIS OF RATING 





EDUCATION 
(28) school. 


Use decimals and fractions. Work from ordinary drawings. 
Use micrometer, plug gages. Equivalent to 2 years high 





EXPERIENCE (6) 


1 to 3 years on various types and sizes of radial drill presses.} 








INITIATIVE 3 Diversified work. Some difficult set-ups. Tooling generally 

AND (42)] prescribed. May select speeds and feeds. Some judgment as to 
INGENUITY reaming allowances. 

Way require handling heavy castings by crane or hoist. Handle 

PHYSICAL tools weighing 25#, occasionally blocks and stops up to 100/. 


3 
DEMAND (30) | Conaiderable physical effort in moving & positioning radial arm, 
making and dismantling set-ups. Occasional manual feeding. 





MENTAL OR 


blowholes. 


Continuous mental or visual attention during set-ups, plan- 
3 | ning operations on diversified work, chec 
VISUAL DEMAND] (15)] ments. Be alert to stop feed when drill strikes hard spots or 


and making adjust- 





RESPONSIBILITY 


3 | forced at excessive s 
Fon, nares (15)} up to $250. Hard spo 


to drills up to $100. 


OR PROCESS 


Feed mechanism, head or arm may be broken if drill or tool is 
ed and becomes jammed. Probable damage 
or blowhole in casting may cause damage 








RESPONSIBILITY 


OR PRODUCT losses up to $100. 


2 | Careless set-up or operation may result in spoilage and 
FOR MATERIAL (10) possible scrapping of castings, forgings, etc. Probable 





RESPONSIBILITY 


OTHERS 


3 | Carelessness in swinging arm of drill, handling heavy cast- 
FOR SAFETY OF 1 (15)] ings, in fastening work may result in injury to others. 





RESPONSIBILITY 1 
FOR WORK OF (5) None. 





OTHERS 
WORKING Good working conditions. May be slightly dirty, especially 
CONDITIONS (20)}| in set-ups. Some dust from castings. Usual machine shop noise. 





UNAVOIDABLE 








May crush fingers or toes in handling heavy castings or from 
dropped tools or clamps. May catch clothing in revolving drill. 
HAZARDS (15)] Bruises or broken bones if work not properly clamped. Eye in- 
jury from chips or broken drills. Possible hernia. 





Remarks 





261-6 Rubber mill frames, roll-grinder beds, hose machine frames. 








Figure 1. Farrel-Birmingham uses the job rating sheet shown to rate 346 dif- 
rent jobs. Each is rated according to the eleven factors listed 


nine labor grades. Eleven factors are 
evaiuated, as shown in the job rating 
sheet (Figure 1). At the start we had 
about 250 different jobs. We now 
have 346, to cover 1,500 hourly rate 
workers in our two shops. 

The factors entering any job—not 
only in our shops but also in any 
line of manufacturing—are education, 
experience, initiative and ingenuity, 
physical demand, mental or visual de- 
mand, responsibility for equipment or 
process, responsibility for material or 
product, responsibility for safety of 
others, responsibility for work of 
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others, working conditions, and un- 
avoidable hazards. Each of these is 
classified by degrees. Point values are 
assigned to each factor for the first 
degree. The second degree carries 
twice the point value of the first, the 
third degree, three times as many 
points as the first, and so on. 

The basis of any such rating system 
is the correct appraisal of the degree 
of any factor. The preliminary ratings 
were set by a committee consisting of 
the foreman, a methods man, and a 
representative of NMTA. 

Then the superintendent of the 
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department was called in to go over 
the ratings. Frequently he argued 
the correctness of a rate with the 
foreman. When he had finally ap- 
proved the rates, they went to the 
next higher man—the department 
manager—who also usually had some 
changes to advise. See Figure 2. 

Finally they came to me. I changed 
probably 10 percent of the ratings. 

To determine the actual hourly 
tate to be paid for each grade, we 
plotted a line determined by three 
or four rates typical of what seemed 
the best practice in our vicinity. 
Ordinarily these points would deter- 
mine a straight line rising from left 
to right—that is, from the lowest 
grade and lowest rate to the highest 
of both. Such a line would in turn 
determine the rates for all grades. 

In our shop the curve was not 
Soe a straight line, but a curve 
slightly concave upward. This was due 
to a shortage of men in the skilled 
grades and an oversupply in some of 
the semi-skilled grades. 

From this curve we discovered that 
about 28 percent of our jobs were 
underpaid in relation to other jobs 
in the plant. 


Low Rates Raised 


If the rates were only slightly too 
low, the entire upward adjustment was 
made at once. If the rate was much 
too low, it was not brought up at 
one jump, but by gradual steps. It is 
bad policy to raise a man say 15 
cents an hour all at once. It is bound 
to get around the shop, and, the 
raise not being universal, is apt to 
cause the men to suspect that favor- 
itism is being shown—which is just 
what the rating plan is supposed to 
assure them is not happening. 

Since another purpose of the plan 
is to enable management to make 
deserved raises voluntarily, instead of 
merely bowing to demands from the 
men, as part of the administration of 
the plan I get a monthly report on 
the wages paid every man in the shop, 
with those that are too low checked 
in red. I immediately investigate the 
case of any man who is not being 
paid the minimum for his grade, and 
frequently decide to authorize unre- 
quested raises for men who are not 
receiving wages that their skill earns. 

Over a comparatively short period 
it is easy for the rates in one depart- 
ment to get out of line with those 
of the same grade in another depart- 
ment. To keep that from going on 
too long, every three months I get 
another report, tabulated by grades 
rather than by departments. This 
shows at a glance whether all men 
of the same grade are being paid 
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consistently in all of our departments. 

Copies of the monthly report | 
have mentioned are kept in the shop 
for immediate reference. When a 
change is authorized, it is entered 
on all copies so that we have an up- 
to-the-minute record of what every 
man is being paid. Like production 
and cost reports, labor wage reports 
are next to useless if they are not kept 
up to date. 

At the start it was found that 
quite a few men were being overpaid. 
We made no revisions downward be- 
cause that would surely have con- 
vinced the men that the plan was 
merely a dodge to cut wages all along 
the line. 

Instead, we waited for the general 


overpaid men, who, of course, did 
not receive any raises in the mean- 
time. It was fortunate for us that we 
had adopted the plan in a rising 
wage market. There might be a few 
headaches in adjusting the scales in 
a declining market, if overpaid men 
had to be cut more than the flat rate 
reduction for the force as a whole. 

In some cases we have been able 
to take care of the overpaid man by 
switching him to a job that carries a 
higher rating, where he will be able 
to earn his scale. 

If he is not fitted for a more skilled 
job, we suggest that he try to get his 
foreman to give him a chance at a 
job that carnes a higher rating, or to 
fit himself for such a job by study. 
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Figure 2. 


Ratings were originally set by a committee, are reviewed by 


superintendent, department manager, and operating vice-president 
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ained from job rating as follows, in 
the order of their importance: 


1. It eliminates any chance of fav- 
oritism in setting wage rates. 


2. It pays a man for his skill as a 
workman rather than as a “salesman.” 


3. It has improved the morale of 
the workmen, for they are generally 
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convinced that wages are now based 
on a scientific analysis. 


4. It has improved the morale of 
foremen. The foreman of the main- 
tenance department said to me: “For 
years I have contended that my men 
were not being paid in proportion to 
the productive jobs in the plant that 
call for the same degree of skill. I’m 
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glad to have definite comparisons.” 
It is not uncommon for foremen and 
workmen in the so-called “non-pro- 
ductive” departments to feel that 
they are the stepchildren of the pay- 
master’s department, that “produc- 
tive” workers get all the big pieces. 


5. It is possible to compare our rates 
intelligently with those of other shops. 


Fair Pay for Salaried Employees 


Atlantic took principles already ap- 
plied to hourly rated jobs, extended 
them to 20 salaried key positions, 
thereby getting a yardstick to use in 
setting salaries up to $10,000 a year. 


A FEW YEARS before Frederick W. 
Taylor first introduced “‘scientific man- 
agement” to an unawakened indus- 
trial world, Josh Billings remarked 
that “the wheel that squeaks the 
loudest is the one that gets the 
grease.”” ‘Today the American indus- 
trial machine is faced with a produc- 
tion load unparalleled in its history. 
Every wheel must be adequately and 
systematically greased before it starts 
to squeak, if our production machinery 
is to operate effectively and without 
time-consuming breakdowns. Preven- 
tive maintenance is the byword of 
those charged with responsibility for 
uninterrupted operation of our pro- 
ductive equipment. 

Machines and horsepower, no mat- 
ter how automatic in operation, are 
valueless without men and manpower. 
Men cannot be fully effective without 
adequate supervision, and _ technical 
and professional staff specialists to con- 
trol, plan, and guide their activities. 
Increasing attention has been given 
in the past few years to adequate 
maintenance of the working force. An 
important element in this program 
has been special attention to reduc- 
tion of friction among the human 
elements of the productive process by 
the application of systematic wage 
rate determination. In a large number 
of cases, unfortunately, the salaried 
supervisors and technical staff special- 
ists have received scant attention as 
far as equitable, relative compensa- 
tion is concerned. 

This apparent neglect usually has 
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analyst, The Atlantic Refining Com- 
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not been due to a deliberate attempt 
on the part of top management to 
apply the grease only to the squeak- 
ing or potentially squeaking wheels. 
Rather, it has been caused by the 
apparent additional complexity of 
salaried-position analysis and evalua- 
tion, the increased cost of analysis 
per job studied, and, to be frank, 
the fact that these classes of salaried 
workers often consider themselves and 
their work to be above the applica- 
tion of techniques used on lower-grade 
manual or clerical positions. 

A study of the effect of all these 
causes indicates that lack of knowl- 
edge concerning technical and super- 
visory job content and the relative 
values of such positions, both as com- 
pared within their own group and as 
compared with higher grade manual 
and clerical positions, has worked to 
the definite disadvantage of key men 
in industry. Unless the job analysis 
and evaluation methods that are ap- 
plied to wage earners be applied to 
their supervisors and the staff special- 
ists, there is bound to be a tendency 
gradually to increase the lower-grade 
wage rates, but to ignore the higher- 
grade salary rates. Only at those 
points at which the income compari- 
son between worker and supervisor is 
immediately indicative of incorrect 
relationships, is some arbitrary but 
not proportionate adjustment made to 
improve the comparison. 


Analysis for Salaried Jobs 


In 1934, apparent inconsistencies in 
non-clerical wage and salary scales, 
and a recognized need for a systematic 
means of adjusting wage and salary 
rate disagreements, prompted The At- 
lantic Refining Company to initiate a 
program of job analysis and evalua- 
tion in its main refinery in Philadel- 
phia. It was announced that the en- 
tire program would cover all positions 
at the refinery up to and including 
assistant division heads. There were 
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two chief reasons for completing the 
study of hourly rated jobs prior to the 
initiation of the salaried-position study. 
First, it was believed that knowledge 
gained by analysis of the workers’ 
jobs in each organization unit would 
make the determination of facts in 
connection with supervisory jobs easier 
and more accurate. Second, because 
of the relatively larger number of 
hourly positions, there was greater 
pressure for reaching some compara- 
tively early conclusion about inter- 
nally correct rates of pay. 

To achieve maximum effectiveness, 
however, it was decided that the 
method of evaluation would have to 
be applicable to the salaried as well 
as the hourly rated group. It was 
known that there was considerable 
overlapping in difficulty and import- 
ance, as well as in weekly income, 
between the higher-grade hourly rated 
positions and the lower-grade salaried 
jobs. Moreover, as the chief objec- 
tive was to achieve wage rate consis- 
tency within the company, as well as 
in comparison with respective labor 
markets, it was deemed necessary 
that the total complexity and respon- 
sibility of all jobs be expressed in 
comparable terms. 

For these and other reasons, the 
“factor comparison method” of job 
evaluation was selected. The details 
of application of this method are 
covered elsewhere.’ It is the purpose 
of this article broadly to outline the 
steps employed in the analysis of jobs 
and the determination of their rela- 
tive difficulty and importance, using 
the factor comparison method, with 
particular emphasis on its use in con- 





*For complete information on the factor 
comparison method see: “A Case History 
in Salary and Wage Administration,” 
Samuel L. H. Burk, Personnel, American 
Management Association, N. Y., Vol. 15, 
No. 3. “Job Evaluation and Merit Rating,” 
Eugene J. Benge, National Foremen’s 
Institute Inc., New York and Chicago. 





133 






















































































































nection with plant and factory super- 
visory and staff positions at Atlantic. 
Other methods are available and have 
been successfully applied in other 
companies. 

When the new hourly wage rate 
schedule had been accepted and in- 
stalled, the job analysis staff employed 
in analyzing and evaluating those jobs 
was free to proceed with the study of 
the salaried positions. The first step 
was to secure facts in connection with 
job content and opinions covering job 
requirements. Past experience had in- 
dicated that questionnaires could be 
used to advantage for this purpose in 
salaried positions, but not for the 
usual hourly rated job. It was recog- 
nized, however, that facts and opin- 
ions so secured would have to be 
supplemented by actual interviews 
with the incumbents of the positions 
involved. The advantages of using the 
questionnaires are twofold—provision 
of preliminary information, thus short- 
ening the time required for the inter- 
view; provision for recorded and active 
participation in the fact-finding phases 
by those whose salaries were to be 
set on the basis of the facts and opin- 
ions that are recorded on the final job 
description. 


Questionnaires Were Used 


Two questionnaire forms were 
used.” The first was filled in by each 
employee on every salaried job. The 
information sought included a de- 
scription of daily, regular, periodic, 
and occasional duties; employees’ 
opinions about the minimum start- 
ing requirements for the position, and 
the training time required on the 
job; methods by which instructions 
were received; general decision lim- 
its; definition of responsibilities for 
men, materials, equipment, markets, 
money, methods, and records; state- 
ments of types and intensity of physi- 
cal effort; regular working hours and 
average required overtime; and nota- 
tions concerning hazardous or unde- 
sirable working conditions. 

The second questionnaire was pre- 
pared for the immediate supervisor of 
each position. Only one of these 
forms was prepared per job rather 
than one for each employee. For ex- 
ample, if there were five employees 
assigned to the position of “boiler- 
maker foreman,” one individual ques- 
tionnaire was prepared by each incum- 
bent, or a total of five, plus one super- 
visor’s questionnaire for the job. The 
supervisor's questionnaire form con- 
tained questions similar to those on 





*Interested individuals or companies can 
secure copies of these questionnaire forms 
by writing to the author. 
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SALARIED JOB SPECIFICATION 


Name(s) P.D. Fell Date 2-4-41 
Rev. 


Position Production Supervisor No. 52 Tot. Pts. 1113 
Sec., Loc., etc, Jonesville Dep’t Operations 
Supervacr Superintendent Gr. 8 Div. Western 


Under the general supervision of the Superintendent, exercises general 
supervision over four lease pumpers engaged in obtaining maximum allow- 
able oil production from pumping and flowing wells. Personally checks, 
inspects, and follows the work of drilling contractors on new wells, 
maintenance and repairs to lease and well equipment. Directs the con- 
pletion of new wells, checks. installation of lease equipment and pre- 
pares various records and reports. 


1. Receives oral, telephone and occasionally written orders and instruc- 
tions from superior, whom he contacts two or three times each week by 
telephone, or by visits to the area. 


2. Contacts lease pumpers once or more often each day to check condition 
of each well on each lease and see that daily allowable is being ob- 
tained under normal producing conditions; instructs lease pumpers as to 
daily and monthly allowable, minor maintenance and repairs to lease e- 
quipment and other duties to be performed in connection with routine 
lease operations. Instructs lease pumpers in the preparation of produc- 
tion records and reports, and checks daily and monthly well operating 
reports for accuracy and to keep posted on actual condition of each well; 
sees that all run tickets, reports, time sheets, etc., are turned in as 
required. 


3. Checks maintenance and repair work required on each lease, confers 
with supervisor and plans the work for roustabout gangs (usually con- 
tract labor) doing general maintenance and repair work to lease and well 
equipment such as laying gas, oil, water lines, erecting tanks, running 
rods and tubing and general lease connection work. Gives any instruc- 
tions needed to foreman and follows up the work by spot checks to see 
that work is carried on and completed in a satisfactory manner and ad- 
vises when work-is in line for payment. 


4. Checks the drilling progress of each well with tool pushers and drill- 
ers; directs and assists with running of straight hole test, reaming, 
measuring up hole, etc. Works with geologist in obtaining sufficient 
cores to check formations, pay sands, locate casing seats and determine 
proper methods to be used in testing and completing the well. Contacts 
superior, advises him as to actual status of well, recommendation of ge- 
ologist as to perforation, setting of oil string, testing and completing 
makes suggestions to superior as to methods of completion, receives in- 
structions, directs compJetion and testing of well(s) 


5. Discusses with superior the condition of wells requiring major work- 
over or reconditioning jobs. Plans and directs the work of cleaning out 
or deepening wells, setting of plugs to squeeze off gas and/or water, 
setting of liners, re-perforating, etc. Remains on job while work is in 
progress, makes routine decisions, refers questionable problems to su- 
perior. Keeps superior advised of condition of each well on each lease, 
discusses with him any conditions affecting flow of oil, and works with 
him to improve condition of wells. 


6. Prepares for filing with Railroad Commission various reports such as 
potentials, production reports, etc; prepares production, operating and 
drilling reports for supervisor and the Dallas office and furnishes in- 
formation for the preparation of weekly operating letter. 


7. Cooperates with District Material Man and keeps him advised of emer- 
gency purchases made in the fields, materials and parts needed for work 
in progress, labor, teaming, etc. Advises him in advance of time needed 
material and supply requirements for operation and maintenance. 


8. Obtains information for superior relative to methods of well comple- 
tion and lease operations being used by joint partner in the area, or any 
other phases of joint operations as required. Attends meetings of the 
Northern Pasin Engineering Committee as representative of supervisor, ob- 
tains-and gives out information relative to producing and engineering 
problems in the area. 








Figure 1. Salaried job specification gives identification information, followed 
by a detailed and painstaking analysis of the job 
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Intelligence Grade: B 
Educational Requirements & General Knowledge: 


4 years college with degree in Petroleum Engineering. 


MENTAL EFFORT ececrniitscnsorn 


30 
SKILL — 
Specific Knowledge to Start Practical knowledge of obtaining oil production 


from flowing wells, gas lift methods and equipment, pumping methods 
and problems, water problems, emulsions and treating, repairs and 
maintenance of lease equipment; preparation of production records and 
reports. Some knowledge of running rods and tubing, reconditioning 
producing wells and subsurface well equipment; how to handle men. 


Where Acquired & Time to Acquire 2 — 3 years active experience in oil field 
work, working in such jobs as roughneck in drilling crew, roustabout 
in rod and tubing gang and not less than 1 year as Lease Pumper. 


Knowledge Acauired on Job & Time for Minimum Proficiency Characteristics of all 


wells on leases in area to which assigned; production and well opera- 
ting reports required; lease pumpers assigned to his supervision - 3 
months. 


PHYSICAL EFFORT ...2© 


Activity: Walking and standing 50%; driving 40%; desk 10%. 


Special Physical Requirements None 


RESPONSIBILITY 22 


MEN 30 ves Performance, Surroundings, Safety. 
MATERIALS... Crude 0il; Suvvlies: Producing (allowable) - Rew 
(Crude Oil & Gas) 

EQUIPMENT 72. Production; Maintenance: Operating, Maintaining 
~- Machines, Plant (Well & Lease Equipment, Com-! 
pany Car, etc.). 

MARKETS o 49 Producing:. Carriers, Regulatory Bodies, Proverty 
Owners. 

MONEY te Using: Cash (Expense Account) 

METHODS __ Selection: Execution: Production (limited to pre- 
determined methods and procedures of well com- 
Pletion and lease operation). 

RECORDS on Historical; Reports: Production - Securing Orig- 
inating, Checking (Lease & Well Completion 
records, etc.) 

WORKING CONDITIONS..® Reg. Working Hours No regular hours, ob- 


served in field. Hours worked are determined by requirements of 


Required Overtime 


drilling operations. Works 40 to 50 hrs. wk. 
Surroundings, Hazards, ete. 


Active. Normal Oil Field conditions. Ex- 


posure to rain and bad roads are at times disagreeable. Driving 4. 


REMARKS 








Figure 1 (reverse). Minimum human requirements of the job are listed. 
Responsibilities and working conditions are summarized for quick reference 
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the individual’s form, except that the 
tormer did not require the immediate 
superior to describe the duties of the 
position. 

The completed questionnaires were 
examined and compared by the 
job analyst, who made notes in con- 
nection with items that were not 
clear or in need of further develop- 
ment. Armed with these notes, the 
analyst interviewed the employee, or 
a reasonable proportion of the em- 
ployees, on each job at the location 
or workplace. During these interviews 
all data required for the completion 
of a comprehensive job description 
were secured. In most cases, the im- 
mediate supervisor was interviewed in 
connection with all jobs under his 
jurisdiction. In some cases it was 
alsg necessary to interview executives 
or members of other departments to 
round out the picture. 


Form for All Salaried Jobs 


The job description or specification 
form used represented a composite 
of a number of forms employed in 
some previous successful installations 
adapted to the particular necds of 
this company. A completed specifi- 
cation is shown in Figure 1. This 
latest form has been developed from 
the original plant salaried job speci- 
fication so that it can be used for all 
salaried positions, including clerical 
and office work. Note that two sec- 
tions, usually found on most specifi- 
cation forms have been omitted—pro- 
vision for listing desirable or required 
personal traits or characteristics, and 
provision for indicating jobs within 
the company from which and to which 
incumbents of the job in question can 
be promoted. The first omission was 
made because it is planned to prepare 
separate “job profiles.” The latter 
omission is because of the effective 
organization of promotion and selec- 
tion by the industrial relations de- 
partment, which has made inclusion 
of these data on the job description 
unnecessary. 

There are three general sections 
of the specification. The first part, 
at the top of the first page, gives 
the required identification informa- 
tion, and includes a paragraph de- 
signed further to identify the position 
title by setting forth briefly the chief 
purpose and organization of the work 
performed. The second section repre- 
sents that part of the job description 
requiring detailed and painstaking 
analysis and exposition. Each duty or 
group of duties, indicated by the num- 
bered paragraphs, is listed with enough 
descriptive information to bring out 
the complexities of the work per- 
formed, and the precision or decision 
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KEY JOB COMPARISON SCALE 
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Figure 2. Key job scale serves as yardstick by which all other salaried jobs are evaluated, one factor at a time 


limits within which the employee is 
expected to operate. 

The third part of the form is that 
section to which may best be assigned 
the title “job specification,” in that 
it lists minimum requirements of the 
job as far as human qualifications are 
concerned. In addition, responsibilities 
and working conditions are summar- 
ized for quick reference. It will be 
noted that the requirements, respon- 
sibilities, etc., are listed under the five 
main headings on the basis of which 
jobs are evaluated—mental effort, skill, 
physical effort, responsibility, and 
working conditions. The point ratings 
assigned in the process of evaluation 
go opposite the appropriate headings. 

Inasmuch as the hourly rated jobs 
had already been evaluated, the pro- 
cess of applying similar methods to 
the salaried positions was greatly short- 
ened and facilitated. Briefly, the pro- 
cedure was as follows. Twenty key 
or anchor jobs were selected from 
among the salaried positions analyzed. 
These key jobs ranged in difficulty 
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and importance from the lowest to 
the highest jobs studied. They were 
well established in the organization, 
and had been used as comparison 
points in setting job values under 
the oider salary administration plans. 
There was no known disagreement as 
to the relative correctness of the sala- 
tries paid. None of the salaries paid 
to any individuals on any job could 
be said to contain any consideration 
of personal factors other than the 
worth of the individual on the job. 


Same Factors Used 


Because comparison of hourly rated 
and salaried jobs was considered de- 
sirable, it was decided to use the same 
broad groups of critical evaluation 
factors used in the hourly job study. 
Therefore, in the lower-grade salaried 
key jobs, those that overlapped in com- 
plexity with the higher-grade hourly 
rated positions, could be directly rated 
by comparison of each factor, salaried 
job to hourly rated job. With this de- 
tailed rating as a start, extension of 


the rating scale to the higher salaried 
jobs became a less complicated and 
difficult operation than the original 
work on the hourly rated positions. 
Each of the job analysts ranked 
each of the twenty salaried key jobs in 
each critical factor, that is, in “Mental 
Effort,” “Skill,” “Physical Effort,” 
“Responsibility,” and “Working Con- 
ditions.” When this was completed, 
the rankings were averaged and the 
averages discussed, agreed upon, of 
changed by majority vote of the 
group. The rankings of the lower- 
grade overlapping jobs were compared 
with the previously assigned point 
ratings, and no discrepancies were 
found. These two results provided the 
analysts with five critical-factor rank- 
ing scales, each containing the same 
twenty key jobs listed from low to 
high in rank, and with the differences 
in rank of the lower-grade jobs quali- 
fied by point ratings in each factor, 
secured by comparison with a number 
of hourly rated jobs already evaluated. 
The next problem was to apply 
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point ratings to the higher grade key 
salaried positions in each critical- 
factor scale. To accomplish this, the 
average salary paid each key job was 
reduced to an hourly rate. (The point 
ratings of the hourly rated jobs were 
based on the going hourly rates; for 
the sake of comparability, therefore, 
it was necessary to rate the salaried 

sitions on the same basis. If sal- 
aried jobs only are to be evaluated, 
points may be apportioned on the 
basis of going weekly, monthly, or an- 
nual rates.) ‘The analysts, working in- 
dividually, apportioned each job’s rate 
among the five critical factors, so that 
the number of cents per hour assigned 
to each factor represented that 
analyst’s judgment regarding the rela- 
tive contribution of each factor to 
the total rate of the job. 

When this was completed, the in- 
dividual results were averaged and 
compared with the agreed upon rank- 
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ings. Naturally, there were some dis- 
crepancies. That is, amounts assigned 
to some jobs in some factors did not 
provide the ranking of those jobs in 
those factors previously selected. These 
discrepancies were discussed and, in 
some cases, were satisfactorily adjusted. 
In three of the jobs, rational adjust- 
ments could not be made, and the 
jobs were dropped from the key list. 
The remaining key jobs, plus three 
others added later, provided the 
analysts with a “measuring stick” 
similar to that reproduced in Fig- 
ure 2 on the opposite page. 

By comparison with these measur- 
ing sticks, all other salaried jobs were 
evaluated, one critical factor at a 
time. The total of the “points” for 
all five factors equaled the new com- 
parative value of all salaried positions. 
One further step was taken to facili- 
tate the rating process. Increasing difh- 
culty was experienced in comparing 
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“Responsibility” on an over-all basis 
as jobs increased in total value. It 
was necessary for the analysts to de- 
vise some means whereby this factor 
rating could be obtained more accu- 
rately. This was accomplished by first 
multiplying each key job responsibil- 
ity rating by 10 to secure a scale with 
more and finer differences. 

The responsibility sub-factors of 
men, materials, equipment, markets, 
money, methods, and records were 
established and defined. The initial 
key job responsibility total points, 
multiplied by 10, were then distrib- 
uted among the seven sub-factors by 
the same ranking-rating process origi- 
nally employed in securing the main 
critical factor comparison scale. In 
actual practice this detailed analysis 
of the responsibility factor is used 
only by the analysts in determining 
ratings for higher-grade jobs. It is 

(Continued on page 258) 


Foremen Rate Foremen 


Stetson verifies the fact that fore- 
men, first and foremost, want 
recognition, uses “personal inven- 
tory” type of rating to see that they 
do not fail to get it. 


JOHN B. STETSON COMPANY began 
holding conferences with its 150 
foremen ’way back in 1937. Our 
immediate purpose was to interpret 
the contract we had just signed with 
the union in terms of the respon- 
sibilities of foremen and management. 

At that moment the foremen were 
encountering problems that arise when 
labor has its first union contract. The 
trials of the foremen were intensified 
by the tendency of labor to go over 
their heads; their authority was thus 
weakened when their position was 
most difficult. 

The conferences developed a two- 
way open discussion, where manage- 
ment could tell its story and get the 
foreman’s reaction to it. They proved 
so successful that other phases of man- 
agement were taken up. 

However, the fact remained that 
the foreman was the key man in per- 
sonnel problems. The paradox was 
that, generally speaking, he had be- 
come a forgotten man, because in the 
recent past all thought and effort had 





By Date Purves, treasurer, John B. 
Stetson Company, Philadelphia. 
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been placed on the rank and file 
worker, who now had the union to 
protect him. 

Appreciating the foreman’s situa- 
tion, we decided to take the subject 
up in a conference. The assembled 
foremen were asked: “What do you 
expect from the executives?” In an- 
swering the question, the articulate- 
ness of the foremen varied with the re- 
sponsibilities of their jobs. They all 
wanted recognition. The upper 
groups, who were doing work requir- 
ing higher supervision ability, primarily 
wanted recognition and consultation 
about management policies. Security 
and opportunity were of secondary im- 
portance to them, but came first with 
the lower groups, composed chiefly of 
foreladies and section supervisors. 

The problem now resolved itself 
into how to get recognition for the 
foremen and how to provide opportu- 
nities for their advancement. (Con- 
sultation with the management was 
provided by the foreman’s conference 
plan.) Job evaluation and analysis 
seemed to offer the best opportunity 
for solving the problem. By deter- 
mining what a foreman does, what his 
job requires, and what his pay is, a 
basis is provided for deciding whether 
he is getting recognition for his work 
in terms of pay. But to find a yard- 
stick to measure the success with 
which he was filling his job—in other 
words, the degree of his job security 
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and his opportunity for advance- 
ment—was not easy. 

The answer appeared to be adop- 
tion of a merit rating plan. To thrust 
a preconceived plan upon employees 
conflicted, however, with my funda- 
mental philosophy in employee rela- 
tions. Employees must first be sold 
on an idea before it is put into effect. 
Granted, of course, that to carry out 
this philosophy’ an executive must 
have the patience of Job and the tact 
of a diplomat in dealing with the petty 
quibbling that results when any new 
program is introduced. 

It appears that a stigma is attached 
to the merit plan, because it implies 
an evaluation of demerits as well as 
merits. That is to say, one man adds 
up to 86, another to 75. Therefore, 
I decided to call the plan an appraisal 
of employees to determine the com- 
pany’s personal inventory. I said: 

“We know you are all good fellows 
or you could not be foremen. What 
is more important to us is to know 
what kind of fellows you are. That is 
something we can’t do by simple 
arithmetic. What are the qualities 
we think of when we appraise a man?” 

The foremen’s answers divided into 
two groups: 

1. The man in his job. 
2. The man as a personality. 


Then the conferences became a lab- 
oratory which began to solve the prob- 


137 





































































a eS oe AL oY ee Se tute, 


ras: 
x 


RL RELI Be 


SELES = Sy SFP EES PEI YE Ee I SES: 





















lem by synthesis. Seventy-three quali- 
fications were submitted by the fore- 
men as essential in judging a man as a 
peers and as to his fitness for 
is job. Because many of these quali- 
fications were nearly duplications, a 
committee was elected by the foremen 
to reduce the number. It was pointed 
out to the committee that in boiling 
the list down, it would be necessary 
to leave out everything that was not 
pertinent. The committee finally 
adopted 17 qualifications or factors 
which formed the basis for the inven- 
tory schedule, used to make personal 
appraisals of our supervisory force. 








Now came the questions, “Who is 
going to appraise me?” and “Will I 
see my inventory blank?” It is only 
natural that a man is likely to be sur- 
prised and hurt when he sees what 
others think of him. The usual reac- 
tion would be to “get the man who 
said that about me.” 

To mitigate these fears each man 
was asked to designate six men from 
the supervisory staff who would be his 
choice for rating him. 

The management was to name six 
eople, selecting at least half from the 
oreman’s own list. ‘The result is that 

each man is rated by six people, three 

























































































































a Thorough grasp Thorough working| Good but not | Not enough knowl- 
of his job and knowledge of his | thorough edge to super- 
more besides job knowledge vise proverly 
ABILITY TO GET} Always gets the | Gets satis- Kiust be prod-| Cannot be count- 
RESULTS: most possible factory results | ded to get ed on to get 
QUANTITY satisfactory | results 
results 
RESULTS: Quality results | Maintains quali- | Quality re- Quality below 
QUALITY never questioned | ty standards sults have to | standard or 
generally be watched average 
eonstantly 
COST PLANNING | Plans and car- Carries out Carries out Unable to grasp 
ABILITY ries out economies with- | economies if | the cost angle 
economies out follow-up followed up 
JUDGMENT Always makes Makes sound de- | Decisions un-| Generally incap- 
sound practical | cisions in gen- | certain, some-~ able of making 
decisions eral run of times good, decisions 
situetion | sometimes bad 
SELECTION & Picks winners Chooses good men | Occasionally | Rarely develops 
DEVELOPMENT and develops and trains them | develops a a good man 
OF MEN then well good man 
INITIATIVE Makes his job Alert on his job | Does only Has to be told 
bigger what he is more than once 
told to do 
ATTITUDE TO Seeking it Willing to Accepts it Fails to accept 
RESPONSIBILITY accept it reluctantly it 
DEPENDABILITY | Can always be Usually can be Usually must | Usually cannot 
counted on counted on be checked on | be counted on 
FAIRNESS Shoots square; Deals justly Deals justly | Plays favorites 
tactful and with his men and | in most cases 
"white" managenent 
CO-OPERATION Goes out of his | Good teamworker | Fair team- Won't or can't 
way to assist worker work with others 
others 4 
PERSONALITY Inspires and Has respect of Makes a fair | Cannot obtain 
leads fellow- fellow-workers; impression respect or trust 
workers is "regular" of fellow-workers 
In your opinion: 
Does he show marked interest in his work? 
Has he capacity for increased responsibility? 
Is the position he now holds the one best suited to his ability? ‘ 
If not, what sort of work should he be doing? et 
Comparing ‘this employee with others doing similar work, how do you rank him? 
Check anywhere along the line: 
Superior Above average Average Below average Poor 
Remarks 














This is page 4 of the personal inventory form used by John B. Stetson 
Company to rate foremen. First page lists previous job experience; on page 
2 appears history of man’s education, family obligations, outside activities; 
the third page has space for sports and hobbies, and for a list of men whom 
the foreman would prefer to do the appraising 
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of whom are selected by the foreman 
and three by the management. 

At this point it was realized that 
the wording of the inventory sched- 
ule must be so carefully chosen that 
all the appraisers would understand 
what the words meant. For instance, 
the word “superficial” had been used 
in the early stages of the appraisal 
form. It was found by questioning 
the foremen that only one or two 
could define it. The list was carefully 
gone over word by word to see if eve 
one understood it. (It must be real- 
ized that few of the appraisers or the 
appraised are college graduates, and 
some of them have not even finished 
grammar school.) Success of the in- 
ventory depends on the appraisers be- 
ing warned against filling in any 
answers to questions they do not fully 
understand. They are specifically in- 
structed against going to someone else 
for an opinion. 

A big job still had to be done to 
overcome the suspicion that the in- 
ventory would be used for demotion 
and firing. We stressed the point that 
it would be necessary to ascertain 
many additional facts before the in- 
ventory would be complete. 

“For instance,” I asked, “if two 
men were considered for a promotion 
to the job and one had a poor health 
record and the other a good one, 
which would you choose?” 

Of course, the answer would be 
that the man with the best health 
record would most likely be chosen. 
Foremen were made to appreciate the 
importance of what a man has done, 
or his working experience, and his 
physical characteristics. The inven- 
tory questions relating to these factors 
appear on the first page of the per- 
sonal inventory. 


Other Important Factors 


Then we pointed out that there 
were other important factors that 
had to do with man as a person. 
These were indicated in his school- 
ing, supplementary education, reading. 
We emphasized the importance of 
knowing about a man’s family, what 
he did in his community, and what 
sports and hobbies he enjoyed. These 
questions are shown on the second 
and third pages. 

The inventory plan as carried out 
by John B. Stetson Company is aimed 
to put round pegs in round holes. 
Its use is for the constructive develop- 
ment of the future of the company. 
In the past we have had instilled in 
us the necessity for industrial research 
to insure a company’s future; here is 
a step in personnel research that is 
designed with an appreciation of 
strengthening our company’s future. 
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Maintaining Worker Morale 


GE expands health programs, ex- 
tends recreational facilities to night- 
shift men, lengthens cafeteria and 
canteen service. 


INDUSTRIAL MORALE is a high-sound- 
ing phrase, and the subject is one 
about which it might be easy to toss 
around a lot of nice-sounding but on 
the whole meaningless phrases. When 
we start to study the most effective 
ways of maintaining industrial morale, 
however, we quickly get away from 
fancy language. The steps we are tak- 
ing at General Electric Company are 
not in general new, but are quite 
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simply expressions of the way we 
Americans like to live. 

No one needs to be told of the im- 
portance of maintaining industrial 
morale in these critical days. What we 
do need is to pep up our watchfulness 
so that in the heat of producing for 
the emergency we shall not overlook 
some of the things we have more time 
to think about in normal times. And 
since we are working harder and longer 
than before, it is more essential than 
ever to maintain and improve the en- 
vironment in which healthy bodies 
and clear minds thrive. 

One of the first and most impor- 
tant steps we are taking is a simple 
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and logical one. Yet it might easily 
be overlooked. Briefly, it is to make 
sure that all other facilities are keep- 
ing up with the 24-hour, 6- and 7-day- 
week schedules of our factories. For 
the health and happiness of all em- 
ployees, health facilities, cafeterias, 
and recreational programs must be 
made just as available for night em- 
ployees as they are for those on day 
shifts. 

Fortunately, advances in science 
have put industry in a position to im- 


By CHARLES E. WILSON, presi- 
ident, General Electric Company, 
Schenectady, N. Y. 



































prove shop conditions. In lighting we 
are particularly fortunate. The new 
fluorescent lamps make possible a 
higher level of seeing with greater 
comfort under many conditions. New 
plants are being built to make work- 
ing conditions around the clock favor- 
able. Old plants are being surveyed 
for changes and improvements in light- 
ing. Where factory operations require 
it, air-conditioning equipment has 
been installed and sound-deadening 
materials have been put in. 

We have paid particular attention 
to the need for expanding health serv- 
ices. More doctors and nurses have 
been added to the staffs of dispen- 
saries in General Electric plants to 
protect employee health, to assure 
prompt and expert attention to acci- 
dent cases, and to expedite the com- 
plete physical examination of newly 
employed workers. This becomes a big 
job when you are, as we have been, 
adding new workers at the rate of 
1,000 a week. Main and branch dis- 
pensaries are now on 24-hour sched- 
ules, seven days a week, except for 
a few hours on Sunday. Main dis- 
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Men on the night shifts have to eat, and facilities must be provided. GE finds it means operating cafeterias and 
canteens longer hours and increasing staffs. Mobile cafeterias are used to reach men in more remote buildings 


pensaries are completely equipped for 
every emergency and are staffed with 
resident doctors and trained nurses. 
Branch dispensaries are usually first 
aid stations with trained nurses in 
charge. 


Everyone Can Cooperate 


It is part of the plant management’s 
job to make the most of the excellent 
recreational facilities available. Outside 
the plant more work can be done. 
Local public and private agencies in 
the community play an important part 
through their cooperation. Local hous- 
ing agencies can help direct incoming 
workers to decent quarters; agencies 
like the YMCA, YWCA, settlement 
houses, and community centers can 
help us develop recreational activities 
in which large groups of individuals 
can participate in their leisure time. 
All sorts of commercial amusements 
can cooperate with industry by estab- 
lishing more flexible time schedules. 

Our Schenectady plant is an ex- 
ample of the variety of recreational 
activities made available through clubs, 
athletic buildings, and outdoor play- 





ing fields. We are keeping these open 
from early morning to midnight. The 
clubhouse includes a gymnasium, 
lounging rooms, bowling alleys, locker 
rooms, and cafeteria. Outdoors there 
are tennis courts, softball fields, golf 
driving range, and running tracks. 

Those in charge of recreation at the 
different plants help with their energy 
in planning and encouraging depart- 
mental and individual recreation for 
both night- and day-shift employees. 
At our Lynn, Mass., plant, for ex- 
ample, 50 softball teams are playing 
regularly scheduled games. The field 
is equipped with floodlights for night 
games. 

Golf is another good outdoor sport 
in which large numbers of employees 
can be encouraged to participate 
through organized matches. Many of 
our plants have active golf leagues. 
Indoor recreation is supplemented, 
and plant auditoriums are put to work, 
by regular showings of movies. 

Making the most of cafeterias and 
canteen services for all shifts has meant 
much longer hours of operation and 
considerably larger staffs. Mobile cafe- 


FACTORY MANAGEMENT and MAINTENANCE 












Maem 





: 
em 


Clubrooms, athletic buildings, and outdoor playing fields at Schenectady 


are kept open and are in use from early morning until midnight 


terias reach the workers in some of 
the more remote buildings. Cafeteria 
facilities in our Fort Wayne Works 
are being doubled at a cost of $50,000. 
We are also putting cafeterias in one 
of our large defense plants recently put 
in operation in Schenectady. 
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Housing problems. naturally arise 
when personnel is expanding so 
rapidly. They must be met by local 
surveys and planning in advance. 
While the situation in most of the 
cities in which General Electric plants 
are situated has not been acute as 


Everyone Can Play 


Bigelow-Sanford knows _ intense 
work activity calls for more and 
more worker recreation, so coop- 
erates with employees to provide 
play facilities for all. 


FOR’ A COMPANY that does not be- 
lieve in the fostering of recreation by 
management, there is a considerable 
amount going on here at Bigelow- 
Sanford Carpet Company. 

Our history of recreational activities 
dates back quite a number of years, 
and the success, while in some cases 
spectacular, had been anything but 
satisfactory in the long run. Fifteen 
or twenty years ago our basketball and 
baseball teams were known over a wide 
area, but the main recreational activ- 
ity accruing to the average employee 
was one of sitting on a bench and yell- 
ing for a professional athlete hired to 
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carry the name of the company on his 
shirt. This led only to more and more 
expensive players; when the time came 
that victory could not always be pro- 
duced, that was the end of that par- 
ticular program. 

Our next phase was of the paternal- 
istic kind, in which the company laid 
out various activities, planned the 
teams and schedules, and in every way 
made it just as easy as possible for 
people to indulge in recreational activi- 
ties. Jealousies, indifference, and more 
and more requests for making the pro- 
gram still easier led to complete col- 
lapse of this idea. So the company 
adopted a policy of “hands off” em- 
ployee recreational activities. 

At this point the employees decided 
to take the initiative, and have some 
recreational activities of their own. A 
committee was therefore appointed to 
talk with the management. Out of this 


AUGUST, 1941 


SAFEGUARDING HEALTH 


yet, surveys have been made, and 
housing committees of our company 
are cooperating with chambers of com- 
merce and city groups in trying to 
anticipate and prevent housing short- 
ages. In Erie, Pa., employment in- 
creased so rapidly—from a previous 
peak of 6,300 to more than 12,000— 
that a temporary solution had to be 
found. The Farm Security Adminis- 
tation provided deluxe trailers for a 
huge trailer camp. Meanwhile, work 
was rushed on two defense housing 
projects costing nearly $2,000,000. 


Keeping Employees Informed 


The main job, as we see it, has been 
one of providing for the physical well- 
being of our employees. We do not 
have to worry so much about their 
mental attitude. That has its roots in 
the fundamental tenets and institu- 
tions of our American democracy. 
However, we do have the job of 
keeping our employees informed—not 
so much about the importance of the 
general task, which each employee well 
understands, but of the importance of 
his particular job as a part of the 
whole picture of national defense. 
This we are doing with poster dis- 
plays and stories in house organs and 
factory newspapers. In our Philadel- 
phia plant, to cite a single example, a 
huge scoreboard and thermometer 
keep a record of the factory's prog- 
ress in industrial defense production 
from month to month. 


conference, an athletic council was 
formed of the duly elected representa- 
tives of the employees by departments; 
this council was to foster all recrea- 
tional activities from the organization 
of interdepartmental leagues to the 
creation of plant teams which would 
compete in industrial leagues. 

The only provisions laid down by 
management were that all - sports 
should be on a purely amateur basis; 
that cash prizes should not be awarded; 
and that a representative of manage- 
ment should sit on the council as 
treasurer and account for all bills and 
expenditures. All necessary supplies 
and incidentals were to be paid for out 
of the profits from the various auto- 
matic vending machines in the plant, 





By ELLIOTT I. PETERSEN, super- 
intendent, Bigelow-Sanford Carpet 
Company, Inc., Thompsonville, Conn. 
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and from the ice cream and milk that 
are dispensed by traveling carts. 

Among the men’s interdepartmen- 
tal activities have been a 6-team soft- 
ball league, an 8-team bowling league, 
and a golf tournament. In addition, 
plant teams in baseball, basketball, 
tennis, and golf were entered in the 
Industrial League of Springfield, 
Mass., known as the “Triple A.” 

The women’s activities consisted of 
a bowling league, a tennis team in the 
“Triple A,” and a girls’ club organized 
for the promotion of social activities. 

This added up to a considerable 
amount of activity, and perhaps five or 
six hundred of our employees are ac- 
tively engaged in some type of recrea- 
tional activity. 

The council is the nerve center of 
the entire program. It is set up in 
the following manner: 

Nomination sheets are placed on 
the bulletin boards of each depart- 
ment. Anyone can nominate a person 
for representative from that depart- 
ment by placing the name in the 
column provided for that purpose. The 
“nominator” must then sign his or 
her name, and, to make it official, the 
nomination must be seconded by 
another signature. After a week’s time 
ballots are passed in the department, 
and a vote is taken on those who have 
been officially nominated. The num- 
ber of representatives is based on the 
number of employees in a department. 
The council so elected then meets and 
chooses its own president, vice-presi- — 
dent, and secretary. Regular meetings Bigelow-Sanford employees run their own recreation show through their own 
are held once a month, and special athletic council. League baseball still heads the list, but softball makes 
(Continued on page 262) it possible for many more to play instead of sitting on the sidelines 












































Girls have their own clubhouse and plenty of fun, all the way from archery and bowling to hikes and hot-dog roasts 
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SAFEGUARDING HEALTH 





Built a New Dispensary 


Baldwin decided its first aid fa- 
cilities were inadequate, made a 
survey of plant hospitals, built a 
new dispensary that conforms to 
best current practice. 


EARLY IN 1939, Charles E. Brinley, 
president of The Baldwin Locomotive 
Works, Eddystone, Pa., visited and 
investigated the first-aid stations in 
the plant, and decided they were en- 
tirely inadequate. It so happened that 
the manager of industrial relations was 
making a business trip through the 
Middle West. Mr. Brinley told him 
therefore to inspect dispensaries, first- 
aid stations, and plant hospitals of a 
number of large plants in Chicago, 
Detroit, and other cities where man- 
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agement considers health and safety of 
its employees of prime importance. 
On his return a similar survey was 
made of plant hospitals in the East. 

After he had made these surveys, 
plans were drawn for a dispensary that 
embodied the best features of all the 
plant hospitals inspected. The Baldwin 
dispensary was opened in April, 1940. 

As only a small percentage of em- 
ployees are women, the nurse’s office 
and the women’s dispensary were com- 
bined in one room, furnished with 
office furniture, a hospital cot, and a 
reclining chair. A lavatory is attached. 

The waiting room is ae with 
the necessary furnishings for a registra- 
tion and record clerk—and, of course, 
with chairs for patients waiting for 
treatment, also a lavatory. 
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Every effort was made to equip the 
treatment room with every known re- 
quirement for taking care of injuries 
that might be caused by an accident 
in an industrial plant. ‘The annex to 
this room is provided with two hospi- 
tal beds and a shower room. 

Examination table, washbasin, desk, 
and other office furniture are in the 
doctor’s office. Here patients who re- 
quire private examination and _treat- 
ment are taken care of. The small 
laboratory in the doctor’s office has 
all the newest and best equipment 
for making blood tests, urinalyses, and 
other examinations, as well as a 
refrigerator for keeping antitoxins and 
other medicines used in the dispensary 
at the proper temperatures. 

Almost everything seen in a modern 
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Treatment room at Baldwin dispensary where two doctors (as well as a medical director), a registered nurse, 
four thoroughly trained first-aid attendants, and two record clerks provide service 24 hours a day, 7 days a week. 
Flooring is mottled gray rubber tile with black border. Walls are light green and white 
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dentist’s office can be found in the 
Baldwin dispensary dental room—two 
chairs and units, sterilizer, washbasin, 
necessary cabinets—even complete 
X-ray equipment. 

All floors are covered with }-in rub- 
ber tile. Walls of the waiting room, 
treatment room, and dental room are 
lined to a height of 8 feet with 1-in. 
plywood specially treated to resist 
alcohol, acid, and iodine. 

A false ceiling of 4-in sound-absor- 


CASE STUDY NO. 46 





bent material has been installed 8 
inches below the regular ceiling. 

Flooring is mottled gray with black 
border. Walls are light green up to 8 
feet, then white to the ceiling; the 
latter is the natural, almost white, of 
the sound-absorbent material. 

Under the direction of a medical 
director, the dispensary is open 24 
hours a day, 7 days a week. The staff 
consists of two doctors, as well as the 
medical director, a registered nurse, 


four thoroughly trained first-aid at- 
tendants and two record clerks. 

All prospective employees are given 
thorough physical examinations, in- 
cluding Wasserman tests. Applicants 
for foundry positions must have chest 
X-ray examinations also. 

Men who have curable physical 
faults are given instructions about cor- 
rective measures, and are recalled for 
examination at regular intervals, to see 

(Continued on page 273) 


Ready for Any Emergency 


Vega completes a 7-room first-aid 
hospital, soundproof, insulated, air 
conditioned—and ready to serve 24 
hours a day. 


“WE THINK it is the best in the air- 
craft business,” said Dr. F. E. Poole, 
head surgeon of Lockheed and Vega, 
as construction work ended and equip- 
ment was installed in the new $11,500 
hospital of the Vega Airplane Com- 
pany, Burbank, Calif. 

“Everything is modern and up-to- 
date,” he continued. “We don’t lack 
a thing we might need. It is efficiently 
located to facilitate first-aid work, and 
I am sure that it is as fine a layout as 
may be found in any industrial plant 
anywhere.” 

The hospital is located on the 
ground-floor corner of the main manu- 
facturing building, adjacent to the 
machine shop. It is 25 feet wide by 50 
feet long and is divided into seven 
rooms—main dressing station, surgery, 
X-ray room, small emergency room for 
quick aid when all other. rooms are 
filled, doctor’s office, medical record 
office, and completely stocked medical 
storeroom. It is soundproof and insu- 
lated with rock wool, has 100 percent 
fluorescent lighting, and boasts. a 
separate air conditioning unit, includ- 
ing heat control. 

In the main dressing room are two 
first-aid units. The surgery contains 
a bed, operating table, operating chair, 
and spotlight. There are also an infra- 
red treatment light, sterilizer, surgical 
instrument cabinet, and large wash-up 
sink for the surgeon. Off this room is 
the up-to-date X-ray .-room with 
adjacent darkroom. 

First-aid attendants are on duty 24 
hours a day, and an attendant is on 
duty whenever men are working in the 
plants, as on Sundays and _ holidays. 

At present a doctor is in attendance 
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Looking down the hall toward the surgery in Vega’s $11,500 hospital located 
strategically in a ground-floor corner of the main manufacturing building. 
It's fluorescent lighted. Here Dr. R. W. Besser, plant surgeon, dictates a 


prescription to Virginia Ciancio, R.N., 


from 9 a.m. to 5 p.m. each weekday, 
and the medical director is subject to 
call at all times. As employment in- 
creases, a doctor will be provided for 
the night shift, and later for the grave- 
yard shift. 

Careful records of all cases are main- 
tained, both occupational and non- 


of the nursing staff 


occupational. The employee relations 
department and the safety engineer an- 
alyze these records. A careful check 
and follow-up is made on repeated 
calls to first aid or hospital, and this 
check gives a good indication of work- 
ing conditions as well as careless em- 
plovees. Certain occupations are 
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SAFEGUARDING HEALTH 


“es 
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Nurse Ciancio stands by while William K. De Pue, one of the first aid attendants, examines Virginia Dunn's throat 


checked up periodically as a precau- 
tionary measure. 

It is believed that maintaining the 
health of employees is just as impor- 
tant as maintenance of plant facilities, 
and laxness in this connection can be 


CASE STUDY NO. 47 


Designed for Employee 


Westinghouse puts worker health 
and happiness first in its new 
windowless plant, which will pay 
dividends in employee efficiency 
and quality workmanship. 


LARGEST fluorescent-lamp plant in 
the world, where from 800 to 1,000 
workers wili be employed to produce 
50,000 units a day, is being put into 
operation by Westinghouse Electric 
& Manufacturing Company in Fair- 
mont, W. Va. Employing latest engi- 
neering advances, this “black-out” 
plant is designed for ultimate effici- 
ency in lighting and lamp manufac- 
ture, combined with exceptionally 
pleasant working conditions for all 
its employees. 

From the beginning of this new 
$3,000,000 windowless factory, con- 
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more costly than half-way maintenance 
of plant equipment. 

The staff consists of four first-aid at- 
dendants and a medical department 
clerk. Other first-aid substations loca- 
ted at strategic points about the factory 


sideration of employee safety, comfort, 
and happiness has been paramount. A 
high level of illumination is main- 
tained throughout the plant; the at- 
mosphere of the plant is kept clean 
and at a uniform temperature during 
the entire year; sanitary conditions are 
maintained by the extensive use of 
germicidal lamps; health of the work- 
ers is guarded by a qualified staff and 
a well-equipped hospital; pleasant rec- 
reation facilities are provided; an ex- 
cellent cafeteria is available; and the 
whole plant is guarded by an efficient 
police force. This investment in em- 
ployee health, comfort, and happiness 
promises real dividends in employee 
efficiency and quality workmanship. 
Even the lighting was planned for 
both psychological and practical com- 
fort. Since 75 percent of the plant 
employees are girls, the psychological 
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will eventually bring the total per- 
sonnel up to about twenty. These 
auxiliary units and their furniture and 
equipment will give Vega a completely 
modern medical department costing 
more than $17,000. 


Comfort 


angle is important. The selection of 
3,500-deg. white fluorescent lamps for 
the illumination of the entire factory 
guarantees that feminine complexions 
will be natural. 

The colors of all building material 
and equipment are designed to blend 
satisfactorily under this lighting. In 
the cafeteria a special installation of 
soft white fluorescent lighting en- 
hances the natural color of the foods 
on display. 

High visual acuity and seeing ease 
are supplied by a general illumination 
level maintained at 45 foot-candles. In 
the offices the level is maintained at 
50 foot-candles. Local auxiliary light- 
ing raises the illumination to 100 foot- 





By R. L. KREIDLER, superintend- 
ent, Westinghouse Fluorescent Lamp 
Plant, Fairmont, W. Va. 
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Architect's sketch of $3,000,000 black-out plant on which Westinghouse is putting the finishing touches as this 
issue goes to press—so new that photographs of the completed structure were not available, and such news that 
a description of it had to be included in this symposium of ways and means of “keeping the working force at work” 


candles for the demands of close work. 
Lighting so planned prevents eye 
strain, minimizes operator fatigue, and 
provides a comfortable and cheerful 
working atmosphere for the employ- 
ees. These conditions pay dividends in 
greater operator efficiency and fine 


There are many other tie-ups be- 
tween high manufacturing efficiency 
and worker benefits. For example, the 
main building is a one-story steel struc- 
ture, 830 feet long and 220 feet wide, 
without stairways in it or anywhere 
about the grounds. Graded roads or 
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to another. In this way, ease of trans- 
porting material is combined with 
maximum worker comfort and safety. 
The floor has a concrete base with an 
asphalt top finish, furnishing at the 
same time a comfortable surface for 
the workers to stand on and a durable 




















































quality workmanship. ramps are used to pass from one level _ surface which is easily cleaned. 
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Recreation rooms for men and women are furnished with comfortable chromium-framed settees and chairs, card 
tables, radio, shuffle board. The partition that separates the two rooms can be folded back against the walls 
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Fluorescent lighting maintains a gen- 
eral illumination level of 45 foot- 
candles, guarantees high visual 
acuity and seeing ease. In the offices 
the level is kept at 50 foot-candles. 
Local lighting raises the illumination 
to 100 foot-candles where close work 
is necessary 





Office, warehouse, and manufactur- 
ing parts of the plant are built without 
windows. Side walls are brick and tile, 
and the roof is made of a composition 
heat-insulating material. All partitions 
in the building are constructed of tile. 
Ceilings in the offices, halls, recreation 
rooms, and cafeteria are built of acous- 
tic tile. 

The main building is completely 
air conditioned. All dust and smoke 
are removed from the incoming air; 
the purified air is then distributed 
through ducts to the various parts of 
the building. Air temperature is regu- 
lated in the summer by a water cooler. 
The temperature of this water runs 
between 54 and 56 degrees Fahrenheit. 

(Continued on page 265) 
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CASE STUDY NO. 48 


Guards Against Stoppages 


Eaton hasn’t the jitters, is just being 
careful. Guards for its plants are 
painstakingly selected and trained, 
well-uniformed, properly equipped. 





TO REMOVE ALL Causes that might 
impede production at the rate planned 
by management, is looked upon as 
the primary problem in plant pro- 
tection at Eaton Manufacturing Com- 
pany, Cleveland. It’s not a case of 
being jittery, but of being as careful 
as possible. 

Plant protection and employee 
safety go hand in hand; accidents 
resulting from carelessness or inade- 
quate safety measures can slow up 
production just as effectively as sabot- 
age can. A thoughtless employee 
who violates a rule of safety and 
causes injury to a fellow-worker has 
done about as much harm as the aver- 
age fifth columnist can ever hope to 
accomplish. 

The task of safeguarding defense 
industries, in short, depends chiefly 
upon the alertness and cooperation 
of production workers. 

Howard Donald Carter is a typical Eaton Manufacturing Company guard. To gain this cooperation, defense 
He is 32, a high school graduate and former bank teller. Here, at the guards in the eleven Eaton plants are 
main entrance to the Cleveland plant, he examines an employee’s badge. carefully trained, not only in the 
Instruction is given in patrol work, espionage and sabotage methods, and the routine duties of their work, but also 
use of first-aid, fire-prevention, and fire-control equipment in assuming the proper attitude to- 
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A major item on an Eaton guard’s list of daily must’s is inspection of 
fire fighting equipment, sprinkler system valves, and alarm boxes. Every 
guard is taught to look for the thing that is out of line, not operating according 
to plan, likely to cause delay, danger, or stoppage 


Plant protection and employee safety go hand in hand. Guard changes 
safety posters, all of them designed and executed by company employees 
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ward employees. Patrolmen and offi- 
cers are instructed that they must 
never assume a menacing attitude. 
They must never use their authority 
to get into physical combat except in 
self-defense, or to defend someone 
else who is in danger. A willful and 
flagrant misuse of authority is con- 
sidered sufficient ground for immediate 
dismissal. 

Fundamental theories of plant pro- 
tection are explained to all workers 
by Wayne L. Listerman, who is in 
charge of the plant protection depart- 
ment, in this way: 

Unified action is necessary to pre- 
vent stoppages in production from 
every cause. There is no conflict 
between plant protection and produc- 
tion; on the other hand, each com- 
plements the other. Both are neces- 
sary, and the active participation of 
all ‘employ ees in the protection-safety 
program is not only appreciated by 
the company, but may also be the 
means of preventing trouble that will 
directly affect employees’ work and 
safety. 


No Production Stoppages 


Every employee is, ex officio, a 
member of the plant protection de- 
partment. ‘There must be no inter- 
ruption, none whatever, in the 
production of vital defense materials. 
That is a slogan for everyone, all the 
time. It takes just a little thing to 
slow down a machine, a department, 
or an entire plant. The job, says Mr. 
Listerman, is to see that nothing stops 
the wheels of industry, not for a 
moment, if there is any possible way of 
preventing it. 

Guards in Eaton plants must be 
trained observers. They are taught 
to watch for the thing that is out 
of line, that is not operating accord- 
ing to plan, that is likely to cause 
trouble, delay, stoppage of work, or 
danger to employees. Classes are 
conducted for members of the pro- 
tection force. Every man is thoroughly 
schooled in his routine duties. In- 
struction is given in patrol work, 
espionage and sabotage methods, and 
in the use of first-aid, fire-prevention, 
and fire-control equipment. 

To avoid misunderstanding orders 
and to be sure that every member 
of the plant protection department 
knows just what is expected of him, 
each member has a manual, which is 
retained by him as long as he is in 
the department. In it are set forth, 
under appropriate headings, the duties 
of all members of the plant protec- 
tion force—captains, sergeants, and 
patrolmen. 

This pocket-size book is used con- 
stantly by the men for reference. It 
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sets up an organization based upon 
the military or police system, with 
the flow of authority running from 
the office of the director, to the cap- 
tain, to the sergeant, and finally to 
the patrolmen. Each member of the 
department knows to whom he is to 
report, what he is to do in every con- 
ceivable circumstance, and what con- 
stitutes 100 percent service in his line 


CASE STUDY NO. 49 


of duty. He is told what to do, what 
not to do, and what he is to do when 
he doesn’t know what to do. 

The following subjects are treated 
fully in the manual: Absence from 
duty, arrests, badges, beggars and 
vendors, circulars, civil notices, cour- 
tesy, danger signs, dangerous condi- 
tions, discipline, dismissals, doors, 
drunkenness, electric wires, employee 


Fire Defense First 


Fire is the closest reality in civilian 
defense. This study, based on 
British experience and the best 
American practice, shows how in- 
dustry can best fight it. 


IT MAY BE DIFFICULT for the govern- 
ment to convince the operator of a 
Kansas grain elevator that he should be 
prepared to protect his employees and 
his plant from air raids. But in and 
around coastal cities the possibility of 
air invasion appears less remote, and 
manufacturers are likely to recognize 
the menace facing them. Moreover, a 
well-planned sabotage attack might 
start more fires simultaneously at key 
points than could be dealt with under 
normal conditions. So, in outlining 
civil defense for industry, it becomes 
necessary to set up a plan that can be 
followed by stages. 

For industry, readjustments in fol- 
lowing the program being drafted by 
the new Office for Civilian Defense are 
chiefly a matter of intensifying precau- 
tions that ought to be in force at all 
times. In factories where emergency 
services are already well organized, 
there will be far less to be done than 
in manufacturing plants where fire pro- 
tection, medical services, and so forth, 
have been neglected. 

Significantly, the first bulletin on 
civilian defense issued by the Office for 
Emergency Management contains sug- 
gestions for coordinating and organ- 
izing fire defense. Fire, after all, is the 
closest reality. It can occur from or- 
dinary causes and seriously impede pro- 
duction. It may be the result of sabo- 
tage—which can be inflicted upon the 
Kansas grain elevator as well as upon 
the Connecticut brass foundry. And, 
eventually, if invasion becomes a fact, 
industry must be prepared to defend 
itself from fires caused by incendiary 
and high explosive bombs. 

In this first bulletin, the govern- 
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ment’s concern is chiefly with the es- 
tablishment of plans rather than meth- 
ods to be employed in fire defense. At 
the time of writing, 42 states have 
organized defense councils, which exist 
mostly on paper. Under the urgency 
of the Office for Civilian Defense, 
headed by Mayor La Guardia of New 
York City, efforts will be made to set 
up defense councils in the remaining 6 
states and to have them all get busy at 
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violations, equipment, fire control, 
fires, gates, leaks, lights, lost property, 
material piled dangerously, personal 
control, posters, property recovered, 
reports, rubbish, signs and signals, 
suspicious persons, stolen property, 
trespassers, trucks, visitors. 

For positions in the plant protec- 
tion department, Eaton employs men 

(Continued on page 268) 


the job of civil defense. Each state 
council will have as a member a fire 
coordinator whose task it will be to 
help perfect local fire defense through 
defense fire chiefs in local defense 


councils. 
Here is a formula for industrial fire 
protection under civilian defense 


which follows the suggestions in the 
government’s bulletin as far as they go, 
and includes the benefit of British ex- 
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perience and the best existing fire- 
protection practices in American 
manufacturing industry: 


TO BE DONE IMMEDIATELY 


1. Make a thorough study of exist- 
ing plant fire safety with two purposes 
in mind: (a) To develop full protection 
for each shift so no delays in produc- 
tion will occur as the result of fire 
from ordinary causes or from sabotage; 
(b) To arrange a permanent record of 
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vital information for the files of the 
Defense Fire Chief. 


2. Coordinate plant fire protection 
with the plans of the Dalines Fire 
Chief, thereby planning exactly what 
is to be done for different degrees of 
emergency. 

3. Develop a system of departmen- 
tal fire brigades that will place trained 
men in all parts of the plant. 


4. Institute courses of training for 


Keeps Intruders Out 


Westinghouse cooperates with FBI 
in setting up a visual identification 
system. It keeps those out who 
have no right in. 


EARLY IN 1940, Westinghouse was ad- 
vised that the Federal Bureau of Inves- 
tigation had been called upon to look 
after the government’s interest by in- 
vestigating manufacturing procedures 
of all companies engaged in defense 
work, and by helping them to establish 
safeguards against sabotage or espion- 
age or any other adverse activities that 
might seriously interfere with the 
defense program. 

Local representatives of the FBI met 
with the various plant managers and in- 
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Photographing some 60,000 employees for identification 
precision by using 35-mm. film in a fixed-focus camera. 


150 





spected plant facilities and procedures. 
Out of these inspections there devel- 
oped a series of recommendations as to 
safeguards and changes or additional 
procedures necessary to provide proper 
protection to plant equipment and 
personnel. 

In addition to the FBI recommenda- 
tions, on June 28, 1940, an Act to Ex- 
pedite National Defense became law. 
Sections 2(a) and (b) of the act im- 
posed certain restrictions upon employ- 
ers with respect to the use of alien 
workers on “‘secret, confidential, or re- 
stricted government contracts.” 

Generally speaking, these sections 
prohibit the use of aliens in such work 
unless the written permission of the 
head of the government department 
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workers and watchmen in fire safety 
and provide them with the necessary 
equipment. 


TO BE DONE AS 
OPPORTUNITY AFFORDS 


1. Plan protection for employees 
under wartime conditions. 


2. Plan protection for machinery 
and plant. 
(Continued on page 276) 


concerned is first obtained. Willful 
violation of provisions by employer or 
employee may result in a fine of not 
more than $10,000, or imprisonment 
of not more than five years, or both. 

Along these same lines, the Selective 
Service and Training Act of 1940 pro- 
vides that no vacancy resulting from a 
call to service under this act shall be 
filled by any person who is a member 
of the Communist party or the Ger- 
man-American Bund. 

To comply with the above legisla- 
tion, we conducted a “defense census” 





By W. L. KETTERING, supervisor, 
insurance and annuities. Westing- 
house Electric & Manufacturing Com- 
pany, Pittsburgh. 









badges was no small job. It was done with speed and 
Here Edward E. Freese gets his picture taken 
























in the fall of 1940 in order to have in- 
formation readily available concerning 
the citizenship status of‘all.employees. 
In addition, a signed statement indi- 
cating each one’s status in respect to 
the afore-mentioned organizations was 
placed on file. Aliens in the employ of 
the company are being encouraged and 
assisted in their efforts to obtain citi- 
zenship papers, and the day is not far 
distant when we can say: “There is 
not one of our employees who, if not 
a United States citizen, does not hold 
at least his first papers.” 

Our employment procedure has been 
broadened materially at the cost of 
considerable time and effort to make 
it difficult for undesirable persons to 
find their way into the company’s 
ranks. Proof of United States citizen- 
ship in the form of a birth certificate, 
or other authentic evidence of birth in 
the United States, or naturalization 
papers, is a condition governing new 
employment or re-employment. A 
thorough investigation of all applicants 
for work is made prior to employment. 

After considerable discussion, a sys- 
tem of employee identification was es- 
tablished whereby visual identification 
in the form of a photographic badge 
would be worn by employees at all 
times on company property. 

Few companies had had any experi- 
ence with visual identification systems, 
and, as a result of a rather thorough 
study of the situation, the following 
general program was considered: 


1. A badge of some kind should be 
worn by all employees to permit proper 
identification upon entering or while in 
the plant, the badge to contain the em- 
ployee’s photograph. 

2. Movement of employees in the 
various departments of a plant should 


Identification badge and employee pass are checked and okayed by a member of the protection force at the plant 
entrance, but Ed would be out of luck if he tried to crash a zone where he had no business 
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EMPLOYEE IDENTIFICATION 





Ed Freese, like every other Westinghouse employee, is subject to challenge 
if he does not display his identification badge at all times. The kind of badge 
he wears gives him access only to the zone in which he normally works 


be restricted by the actual require- 
ments of the work to be done. 

3. Visitors should be provided with 
visual identification or the program 
would defeat itself because the basic 
feature of the plan is visual identifica- 
tion for everyone who has authorized 
access to the plant. 

4. In order to be effective, the pro- 
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gram should be subjected to con- 
stant and strict supervision, and yet it 
should not be carried to a point where 
efficiency of plant operation is seri- 
ously curtailed. 

5. Plans should be made as quickly 
as possible so that safeguards might 
be made effective at an early date. 

The choice of a badge in itself was 
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Identification badges are 1% inches 
in diameter and are designed for 
one-time use. Photograph is protected 
by a disk of cellulose acetate, can 
be salvaged if it becomes necessary 
to issue a different type of badge to 
a given employee. It is impossible to 
switch photographs without destroy- 
ing the brass rim 


found to be a-complicated matter. 
Many novelty and badge companies 
presented their suggestions, and finally 
a round badge 17 inches in diameter 
was selected as the best suited to the 
problem. The badge is made of brass 
and, after the photograph is inserted 
and covered with a disk of cellulose 
acetate, a metal rim bearing the name 
Westinghouse Electric, the plant loca- 
tion, and a serial number is placed on 
top. Then the badge is closed and 
sealed in a handpress. The badge is so 
closed that any attempt to open it and 
change the photograph must be made 
from the front. ‘Tampering, therefore, 
would be immediately apparent. 

Badges are provided in ten solid col- 
ors so that a zoning system may be 
established within the plant. Three 
additional colors (red, dark green, and 
white) are provided to cover special sit- 
uations where freedom of movement in 
the established zones is necessary. Red 
badges provide for freedom of move- 
ment anywhere in the plant, including 
restricted areas where confidential or 
secret work is being performed. Green 
badges permit freedom of movement 
in a plant with the exception of those 
areas that are restricted. White badges 
are used to designate office employees 
and do not permit entrance to any 
manufacturing area. 

If an employee with a badge for a 
specific zone finds it necessary to enter 
some other zone, he must first obtain 
a pass signed by his supervisor. Em- 
ployees who must have access to a re- 
stricted area in a certain zone and that 
zone only are given a badge in the zone 
color with a red bar added at the bot- 
tom. This permits the employee to 
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Visitors get special badges, must always be accompanied by an authorized 
employee. They sign in and out, surrender badges when leaving 








NAME 


DEPT. 
OR 
SECT. 


SERIAL NO. 


DATE 
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1. EMPLOYING DEPT. TO INDICATE COLOR OF IDENTIFICATION BADGE TO BE ISSUED TO EMPLOYE 
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IDENTIFICATION BADGE RECORD 
WESTINGHOUSE FORM 22084 








Record card gives complete information concerning type of badge issued 


enter a restricted area in his own zone 
but does not permit access to other 
plant areas. 

Photographing some 60,000 people 
was soon discovered to be a major 
problem in itself. At the East Pitts- 
burgh Works, where 20,000 workers 
are concentrated, it was found prac- 
tical to buy and operate special photo- 
graphic equipment, but this expense 
could not be justified in small plants. 
In addition to the equipment cost, sev- 


eral people were added to the roll at 
East Pittsburgh to operate the equip- 
ment, and a lot of detail work had to 
be handled by clerks borrowed from 
other jobs. 

Before any photographs were taken, 
two badge record cards were made out 
for every employee. Each carries the 
employee’s name and plant or office ad- 
dress. One card was forwarded to the 
employee’s supervisor so that he might 


(Continued on page 286) 
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STORAGE BATTERY COMPANY, Philadelphia 
The World’s Largest Manufacturers of Storage Batteries for Every Purpose 
Exide Batteries of Canada, Limited, Toronto 
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OVERLOOK THIS 
POSSIBILITY FOR 


INCREASING 
PRODUCTION 


HEN man power is so important 

why take chances in lost time 
due to accidents from slipping. 
Approximately 23% of industry's 
compensated occupational injuries 
are caused from falls either from 
the same level or different level. 


Oily floors are considered a neces- 
sary evil and are the cause of many 
accidents. It is practically impossi- 
ble to eliminate oily floors but you 
can make them non-slip with TEN- 
LOX floor tile and stair treads. 
TEN-LOX< is a cast alloy imbedded 
with small abrasive grits that extend 
clear through the casting. Under all 
conditions, oily or greasy, wet or 
dry, TEN-LOX assures non-slip 
performance. Tests have shown the 
gripping power to be even greater 
where surfaces are covered with 
oil or grease. 


TEN-LOX is approved by Under- 
writers’ Laboratories. It is easily 
installed, easy to clean and keep 
clean, long wearing, always looks 
attractive and is very inexpensive. 
Let us prove to you that TEN-LOX 
HELPS INCREASE PRODUC.- 
TION. Write for full particulars. 


Wherever They Walk use 


TEN-LOX 


Reg. U. S. Pat. Off. 





A PRODUCT OF 


THE NATIONAL BRONZE 


& ALUMINUM FOUNDRY CO. 


Avenue « Cleve 


land, Ohio 




















Subcontracting to Fifty 


Firms 
(Continued from page 80) 





for special parts or tools. For instance, 
a subcontractor discovers that he lacks 
a special tap. He thought he had one 
in his toolcrib, but now he finds 
he neither has one nor can he get 
delivery within several weeks. Okay, 
Gisholt sends it to him from its 
own stock, tells him to place his order 
with the manufacturer, and have ship- 
ment made to Madison to replace the 
tap he borrowed. 

Because pirating of capable sub- 
contractors is becoming more a seri- 
ous threat to prime contractors than 
is the much-touted pirating of skilled 
labor, Gisholt road men have as a 
primary responsibility keeping inti- 
mately in touch with all the shops 
on their lists. They must tend their 
subcontracting relationships as_ten- 
derly as a congressman mends his 
district fences, and must keep head- 
quarters informed on all gripes that 
threaten to lose them good shops. 


Problem Is to Find Them 


Ever since it first began farming 
out work, the company has seen the 
problem as one of finding subcontrac- 
tors, rather than of waiting for them 
to apply. Too often, the Fellow who 
comes in search of an order has 
more of a yearning for a slice of 
defense business and its priorities than 
he has experience in handling the type 
of high-precision work. required in 
making machine tools. 

Some idea of the intensive nature 
of the search for shops able to turn 
out the requisite work, may be ob- 
tained from the reciprocal farming out 
among three big machine-tool shops 
in southern Wisconsin. Kearney & 
Trecker Corporation, Milwaukee, has 
a national reputation for its success 
in placing subcontracts with other 
shops. But in one of its own depart- 
ments it has a little overcapacity. The 
consequence is that K & T is actually 
grinding some gears for Gisholt, ap- 
proximately 40 hours of work per 
week, or less than 25 percent of one 
machine’s 168 weekly working hours. 

Gisholt, on the other hand, has 

_taken into its shop an occasional job 
of some large tables for Giddings & 
‘Lewis of Fond du Lac, on large boring 
mills and planers. Each of these firms 
knows from first-hand experience how 
difficult it is to obtain the type of 
shop work essential in its industry, and 
consequently is willing to help out a 
fellow-maker of machine tools, with 
every confidence that in a tight spot 
the other fellow will help him out. 

What Gisholt is looking for, is any 
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It was just one of those every- 
day jobs that so often escape 
attention—raising heavy chemi- 
cal drums to the high lip of a 
textile dyeing vat. Three men 
were required with the hand 
block and tackle used. Many 
times each day they dropped 
their skilled work to do this job. 


For less than $300, the company 
installed a Reading Electric Hoist 
and Trolley Unit requiring only 
a small portion of one man’s 
time each day. Result: 8% skilled 
man-hours per day saved. 


National defense and domestic 
production alike benefit when 
savings like this can be made. 
Check your plant again, then 
write us for suggestions. 


READING CHAIN & BLOCK CORP. 
DEPT. 17 READING, PA. 


Chain Hoists, Electric Hoists, 
Cranes and Monorails 
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¥* Tanks and trucks, airplanes and armored 
cars, gun mounts and gun carriages. ..as well as the 
machines that help build them... depend on Hyatts, 
and Hyatt Quality, to carry the load and guard against 
wear. 

These many duties of Hyatts...in the basic raw ma- 
terial industries, in the machines that make defense equip- 
ment, and in the defense equipment itself... keep our men 
and our plant working at peak capacity to fill vital de- 


MECHANIZED and HYATTIZED FOR DEFENSE! 








fense contracts and regular production at the same time. 

Yes, we are producing as. never before, but always 
maintaining the traditional standards of Hyatt quality 
for the bearings of America’s defense equipment on 
the front line as well as in the field and factory, mine 
and mill, highway and railway that back it up. Hyatt 
Bearings Division, General Motors Sales Corporation, 
Harrison, New Jersey; Chicago, Pittsburgh, Detroit 
and San Francisco. 





= , \ 


HYATT ROLLER BEARINGS 


Curry Melia f 
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VAN DORN 


HAS 21 ELECTRIC SCREW DRIVERS 
AND NUT RUNNERS 


For everything from delicate instruments to battleships . . . from 
simple to intricate assemblies—Van Dorn has the exact type and 
size Portable Electric Power Driver to fit the job! Whether your 
problem is more power or speed, greater accuracy or production 
driving in tightest spots, one of the 21 Van Dorn Screw Drivers and 
Nut Runners will lick it. They handle everything from a tiny No. 2 
machine screw, up to a big 1” nut. Their features include positive or 
adjustable clutches, angle drive heads, varied grips, handles and 
switches. Ask your jobber to demonstrate the power and speed of 
Van Dorn Electric Power Drivers on your assemblies. 













FREE! NEW SCREW DRIVER HANDBOOK 


Now—for the first time—a new and complete book on 
Power Drivers! Illustrates construction, operation and 
wide application of Van Dorn Tappers, Screw Drivers 
and Nut Runners on various types of assemblies. A useful 
data book in any plant! Write today to: Van Dorn Elec- 
tric Tools, 719 Joppa Road, Towson, Maryland. 






(DIV. OF BLACK & DECKER MFG. CO. ) 


THE “RED HEADED” PORTABLE ELECTRIC TOOLS 














shop able to take a complete unit— 
a too, a tool-holder, or a subassem- 
bly to go into a standard machine, 
A far greater proportion of the firm’s 
special tooling, than of regular parts 
for machines, is farmed out. The 
other shop must be accustomed to 
working to machine-tool industry 
standards of precision and finish, or 
must have equipment in which is in- 
herent the possibility of working to 
these standards. A consideration js 
that the outside shop have general 
rather than special equipment, and 
that its spread of equipment be sufhi- 
ciently varied to: produce complete 
jobs for Gisholt. 


Redesigned to Suit 


On the other hand, Gisholt has 
found it worth while on occasion to 
redesign its product to suit the equip- 
ment available in a subcontractor’s 
shop. This means, of course, that the 
subcontracting department’s field men 
must be not only familiar with ma- 
chine shop practice but also with the 
design of the company’s own prod- 
ucts, so that recommendations can 
come in to utilize a subcontractor by 
a few well-aimed changes. 

For instance, a dovetail had to be 
put on with a shaper because an ear 
on the part was in the way. Gisholt 
had designed it thus, probably because 
its own standard practice had been 
to cut that dovetail on shapers, in 
| view of the small quantities then re- 


| | quired. The subcontractor had every- 


thing it took, except the shaper. He 
wanted to mill the dovetail. Gisholt 
redesigned the part. Now the pro- 
jection is made separately, is bolted 
on after the dovetail has been made. 
Incidentally, if ever it becomes neces- 
sary to find another shop to make 
this part, it will be easier than be- 
fore, because shapers seem to be 
one of the scarcer machine tools in 


| most small shops. 


The reason for seeking shops able 
to produce complete units rather than 
smaller parts, is that thus the super- 
visory task is concentrated. It is simpler 
to keep an eye-on 50 shops than 
on 500. Also, the responsibility is 
fixed more easily, and the subcon- 
tractor has a greater feeling of stand- 
ing behind his work when he knows 
it is not being assembled in with the 
products of other, and to him un- 
known, shops. 

In its search for shops, the empha- 
sis is on small and medium-sized 
establishments, because to them the 
volume of work is likely to be im- 
portant. Gisholt concentrates its farm- 
ing out geographically, going east 
about as far as Cleveland, and keeping 
out of territory farther from ‘its head- 
quarters. It has subcontracts placed 
anywhere west of there, as far as the 
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Why you get more with TUBE-TURN Welding Elbows! 


Shown below are vital Let these factors guide you in specify- 
engineering advantages that ing welding elbows—for greater safety, 
tell quickly why you get better aligning and welding, permanently 
more with TUBE-TURN trouble-free joints, and stronger, lighter 
welding elbows. piping systems that save space. 


* 


Pago — mates _ yarn => Tube-Turn fittings are available in all types, 
able—but they are not the whole story. sizes and weights. Write today for Tube-Turns 
Remember also that Tube-Turns, Inc., not h , 

i = “agp 3 elpful data book and catalog! 
only originated these “musts” in welding 
elbows, but pioneered the entire welding 
fitting idea and these many improve- 
ments found in Tube-Turn fittings today. 


The elbow that made ALL Tube-Turn Welding Fittings famous! 
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Leaves from a Fire Fighter's 
Notebook 












WATCH PAINT SPRAY BOOTHS ard dont 
let paint or lacquer “build up on in- 
cides of units. Residue Is 
highly flammable and 
often will burn despite all 
ers can do. Did you ever 
coating of soap or grease? 
ak 
Prevents paint trom ae “¢ 
easily; cuts five hater 






























extinguish 
apply light 
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PAINT DRYING OVE NS 


DONT SPEED UP 
beyond fan capacity. When i Ti 
you step up temperatures 

you increase flammable vapors ; create 
explosive fire hazard. lf you need more 
drying, putin more Ovens or fans-but 


dont risk dangerous temperatures. 


pared with the assistance of the 

















ction Association. 








National Fire Prote 





The above fire fighting facts have been pre’ 
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or moisture, does not corrode or harm 
equipment, does not even contaminate a 
tank of liquid material into which LUX 


UICK and brutal in killing fires, LUX 
carbon dioxide extinguishers are 
harmless to materials and equipment. 
LUX gas is one of the fastest of all known gas has been introduced. LUX has no bad 
extinguishing agents. Yet it leaves no mess habits, yet it’s a lightning-quick fire killer. 


Walter Kidde & Company, Inc. 
812 West Street, Bloomfield, N. J. 


We have reprinted a series of these tips on fire protection. Send the 
coupon and we will send complete series—file-bound, 
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Rockies. Northwest, it goes beyond 
the Twin Cities into Dakota, has 
work farmed out in oil-well tool shops 
in Texas and mining machinery plants 
in Colorado. 

When setting up a deal, the com- 
pany’s effort is to obtain from the 
subcontractor a firm contract price 
at which he will supply the unit he 
is to make. To help him arrive at an 
estimate, the subcontracting depart- 
ment equips him with samples of the 
finished article, with blueprints, and 
with work sheets. Where the unit 
includes purchased articles, such as 
setscrews, nameplates, or ball cranks, 
he is asked to quote prices less these 
items, and the items are shipped 
direct to him under Gisholt’s contract. 

Various expedients are followed in 
making prices, however. If the price 
quoted is extremely high, he is told 
the buyer thinks he can do it cheaper. 
Some contracts have been placed at 
the seller’s price, with a proviso that 
he will charge less if it is warranted— 
and these deals invariably result in re- 
ductions as the subcontractor gets the 
hang of the job. 


Cost Plus 25 Percent 


Some potential suppliers have been 
afraid to quote prices; the usual prac- 
tice in such a case is to give the sup- 
plier Gisholt’s own cost sheets, and 
then to make an agreement to pay 
him anywhere from Gisholt cost to 
Gisholt cost plus 25 percent, the ex- 
act figure to be subsequently set by 
mutual consent. The owner of one 
4-man shop takes in all jobs at Gisholt 
cost, with a stipulation that he can 
have extra compensation if he ever 
runs into trouble on a job. He never 
has made such a claim, and his costs 
are extremely low because the pro- 
prietor works at a machine and prac- 
tically no overhead is chargeable to 
any work in the shop. 

Besides the extra cost paid to the 
subcontractor above what would be 
the company’s own normal shop costs, 
there are other drawbacks inherent in 
subcontracting. For one thing, spoil- 
age raises costs. The subcontractor 
will expectedly have to reject more 
work-in-process and finished than 
would Gisholt’s own shop making the 
same article. Also, Gisholt will prob- 
ably still have to reject more finished 
parts after delivery from the sub- 
contractor, or rework them. In rec: 
ognition of this difficulty, and of 
the tardy deliveries that may occur 
through a subcontractor’s perform- 
ance, Gisholt keeps some of its own 
equipment free to make up in a 
hurry whatever is lacking owing to 
subcontractors’ failures to perform, 
and is tooled up to make anything 
it offers for sale. Otherwise, deliveries 
would be adversely affected. 


MANAGEMENT and MAINTENANCE 





VOLUME 939, 


NDUSTRIAL accidents have de- 
creased almost 70% since 1926. 

American industry is guarding well 
the physical welfare of its workers. 

But what about morale? Good will 
is as vital as good health in today’s 
race for production. 

Workers appreciate comfortable, 
sanitary washrooms. They feel loyal 
to a company that protects their health 
and comfort. 


NUMBER 8. 


AUGUST, 


Moreover, well-planned washrooms 
reduce absences due to communicable 
disease . . . cut time lost by loitering 
and “traffic jams” . . . save supplies. 
The Scott Washroom Advisory Service 
is available to help you improve the 
comfort, hygiene and efficiency of 
your washrooms. 
@ Thousands of progressive firms now 
provide ‘“‘Soft-Tuff’’ ScotTissue 
Towels. When wet, these amazing 


towels have 10 ¢imes more rub strength 
than the old-type ScotTissue Towels. 
They go farther, cut costs. Yet they 
have kept all their luxurious softness. 
a oa . 
Test the satisfaction and savings of this 
remarkable towel in your own wash- 
rooms. Ask your Scott distributor about 
his “Proving Ground Guarantee.” 
Copr., 1941, Scott Paper Co., Chester, Pa., Trade Marks **Scot- 


Tissue,’’ ‘‘Soft-Tuff’’ Registered U. 8. Pat. Office. Trade Mark 
**Washroom Advisory Service’’ Registration applied for. 


NEW process makes them 
10 TIMES STRONGER WHEN WET 


1941 


—yet soft as ever 











"Thousands of 
“AMERICANS” 


IN THE DEFENSE PROGRAM 




























Availability and proved performance ate two “brass-tack” considera- 
tions underscored by the call for greater production. The quickest, 
surest, most economical way to get machines producing is through 
the use of completely modern “American” Flat-Belt Drives. 














The experience of many of the country’s most Part of this shipment is shown above—ready 
progressive plants has proved this conclusion. for on-time delivery. . 
One of them, expanding capacity to participate For modern group drives. ..for highly efficient 


short center drives—the American Pulley line 
in the defense program, recently bought 1000 can’t be beat. And American Drive Selection 


‘‘American’’ Steel Split Pulleys on the basis of Service insures the selection of the right equip- 
years of satisfactory experience with them. ment to meet each particular transmission problem. 
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ON SHORT CENTERS, ‘‘American’’ Steel Split Pulleys plus ‘‘American’’Ten- ON GROUP DRIVES, ‘‘American’’ Steel Split Pulleys help to achieve the high 
sion-Control Motor Bases provide a combination that can’t beequalled for _ efficiency for which such drives are famous. Total connected horsepower 
long belt wear...reduced bearing pressures...and low maintenance costs. averages one-third less than would be required for individual drives. 
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Since no two plants have identical problems in power 
transmission, there can never be a standard solution. But years of 
experience have enabled us to develop a standard method of approach 
to transmission problems—an approach offered to industry as American 
Drive Selection Service. The ‘‘American’’ line, comprising a variety of 
types of drives, provides equipment best suited to each plant's partic- 
ular needs. Get the advantage of valid, unbiased recommendations—put 
your transmission problems up to American Drive Selection Service. 


In addition to Steel Split Pulleys, the “American” line includes: 


“American” Reduction Drives "*"Wedgbelt” Adjustable-Diameter Pulleys 
Tension-Control Motor Bases "Wedgbelts” (V-belts) 
"“Wedgbelt” Pulleys “Hi-Torque"™ Motor Pulleys 

(Single and multiple grooves) Shaft Hangers, Bearings and Collars 


The AMERICAN PULLEY Co., 4240 Wissahickon Ave., Phila., Pa. 


THE 


meucan ladle COMPANY 


VOLUME 99, NUMBER 8 . AUGUST, 1941 











oe 





























































cos 


—— 


ATMOSPHERIC 


in 


7 


Hse 
igs 
se 


AUTOMATIC FILTER 


DUST FREE AIR IS A RECOGNIZED 
ESSENTIAL TO MODERN INDUSTRY 


National emergency production has confirmed the necessity for clean air in 
industry. In order to step up the work-capacity of employees and protect 
manufacturing processes especially in metal working production where toler- 
ances are almost microscopic, atmospheric conditions must be measured by 
close standards. Above is a view of American Automatic filters installed in 
an air supply system for a synthetic enamel finishing room. Notice that they 
occupy unused overhead space. 


ELECTRO-MATIC FILTER. Where the highest degree of air 
cleanliness is required this electrostatic filter stands out as 
the most efficient self-cleaning air filter on the market today. 
It removes not only the atmospheric dust and soot collected 
by other types of filters but also smoke, fine dust particles, 
oil vapors, and welding fumes. Write for Bulletin No. 250C 
which describes in detail the operation and application of the 
Electro-Matic filter. 


TYPE PL UNIT FILTER. This filter is in gen- 
eral use for commercial and industrial air 
cleaning where dust concentrations are 
not abnormal. It is readily adaptable to 
limited space, since as many units as 
necessary may be assembled in any de- 
sired pattern. Also tested and listed by 
the Underwriters’ Laboratories. Ask for 
Bulletin 230B. 





The American Air Filter Co. is the world’s largest manufacturer of air cleaning 
and dust control equipment and maintains engineering service in 53 principal 
cities. Call the AAF engineer nearest you for any help or consultation on 
your air cleaning problems. There is no obligation. 














CLEAN AIRIS A 
PART OF NATIONAL 
DEFENSE 


Few persons realize the important part air 
cleaning and dust control are playing in 
emergency defense production. 

Mechanized warfare not only requires mass 
production of complicated machines but it 
has placed a demand upon accuracy such as 
has previously been required only in the 
manufacture of precision equipment. This in 
turn has necessitated in many cases air con- 
ditioning to control the temperature and 
humidity of air within very narrow limits and 
has emphasized the elimination or control of 
atmospheric process dust. 

In the manufacture of aeronautical instru- 
ments, bomb sights and gun controls, clean 
air plays a still more important role. Such 
equipment which requires close tolerances and 
the highest degree of accuracy must be manu- 
factured under atmospheric conditions con- 
trolled to exacting standards. 

Where new factory construction has been 
undertaken, air filtration and dust control has 
been incorporated as an essential part of the 
building. In older plants, it has been neces- 
sary for dust control engineers to adapt this 
equipment to the existing conditions. 


ELECTRO-MATIC FILTER APPROACHES 
ULTIMATE IN AIR CLEANING 


The development, by AAF Engineers, of a 
practical application of electrical precipita- 
tion to an automatic self-cleaning air filter has 
brought modern air cleaning one step closer 
to the utlimate goal of dust-free air. The addi- 
tion of electrical precipitation to mechanical 
air filtration has extended high efficiency dust 
removal into the lower range of particle sizes, 
inc'uding atmospheric smoke, oil vapors and 


welding fumes. 





SPINNING ROOMS AT LOUISVILLE 
TEXTILES, INC., PROTECTED BY 
ELECTRO-MATIC AIR FILTERS 


Since electrical precipitation employs the 
principle of electrical attraction, it is effec- 
tive with much smaller and lighter particles 
than can be collected by mechanical forces. 
By this method it is possible to remove from 
the air a high percentage of particles as small 
as tobacco smoke which average about .25 
microns In size. 

Combining mechanical and electrical prin- 
ciples has made it possible to obtain a high 
cleaning efficiency over the entire range of 
dust particle sizes from smoke at the lower end 
of the scale up to the largest air-borne solid. 
Such high efficiency is desirable wherever 
smoke and fine dust particles cause deteriora- 
tion or spoilage. It has proved an economic 
advantage in the manufacture of textiles, 
photographic films, rayon, chemicals, phar- 
maceuticals, and many other products—in 
department stores, art museums, libraries, auto- 
matic telephone exchanges and other indi- 
vidual application. It has opened up many new 
fields of service beyond the capabilities of 
other methods of cleaning air. 


(Advertisement) 
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WINDOWLESS FACTORY CONSTRUC- 
TION MADE POSSIBLE BY DUST EN- 
GINEERING 


The first windowless factory in America 
was built by the Simonds Saw and Steel Com- 
pany, of Fitchburg, Massachusetts. Of the 
many problems presented by this innovation, 
one of the most important was dust—both 
atmospheric and process. 


Air conditioning was necessary to maintain 
uniformly ideal working conditions which 
meant that atmospheric dust had to be 
eliminated from both outdoor and _ recircu- 
lated air. This problem was easily solved with 
air filters which had long been used for this 
service. 

More difficult, however, was control of the 
process dust created by manufacturing opera- 
tions, such as grinding, buffing and polishing. 
Exhausting this dust outdoors would have in- 
creased the load on the air conditioning sys- 
tem and added materially to both its initial 
and operating cost. A satisfactory solution to 
this problem was the Roto-Clone with Unit 
air filter after-cleaners, which permitted the 
exhaust air to be returned to the work rooms. 
Twenty-eight of these units were needed to 
handle the various dust sources. 


The advantages of windowless factory build- 
ings is causing this type of construction to be 
widely used in the Defense industries. Grum- 
man Aircraft, North American Aviation, Doug- 
las Aircraft, and Ford Motor are a few who 
have larger buildings of this type now in use 
or under construction. 





ages” * 


PROTECTING ENGINES WITH AIR 
CLEANERS 


This has introduced new air cleaning prob- 
lems in the form of oil vapors and welding 
fumes. The Electro-Matic filter which in- 
corporates electrical precipitation offers a 
timely solution, since it will remove from the 
air both vapors and fumes as well as dust 
and smoke. If a sufficient percentage of the 
vapor and fume-laden air is recirculated 
through this filter the concentration in the 
building can be held to a satisfactory minimum. 


DIESEL ENGINES AND COMPRESSORS 
MUST HAVE ADEQUATE AIR FILTER 
PROTECTION 


No one knows better the necessity for pro- 
tecting engines and compressors against abra- 
sive dust than the oil companies located in 
the dust bowl areas of Kansas, Oklahoma, 
and Texas. Out there where dust concentra- 
tion is high, the difference between 90% to 
97% cleaning efficiency and 99.7% efficiency 
shows up in a hurry in engine wear. The filter 
that has been adopted by many of the larger 
oil and gas companies in this area is the 
Cycoil. A- comparison of the operating prin- 
ciple of the Cycoil with that of other air 
cleaners readily shows the reasons for its out- 
Standing performance under the most trying 
conditions. 


(Advertisement) 
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PROCESS 


VIEW SHOWING ROTO-CLONE DUST 
CONTROL EQUIPMENT IN USE BY THE 
WRIGHT AERONAUTICAL CORPORATION 


The Roto-Clone is particularly well adapted to the collection of process dust 
caused by cleaning, grinding and finishing castings. A typical installation 
is in the finishing room of the Wright Aeronautical magnesium foundry where 
two type W Roto-Clones are used to exhaust and collect the dust from 28 
cleaning benches. 


ROTO-CLONE SELF-CONTAINED UNITS. Con- 
trolling the dust from a single grinder or a small 
isolated group of dust producing operations is 
often a problem which can be solved satisfac- 
torily only with an individual dust collecting 
system. The self-contained Roto-Clone is a com- 
plete dust control system including dust storage 
hopper and filter to clean the exhaust air so it 
may be recirculated into the workroom. The 
self-contained Roto-Clone unit may be located 
near the dust producing machine, on the floor 
or overhead and connected to the exhaust hood 
with flexible tubing. 





Roto-Clones are available in 2 types—wet and 
dry—in a wide range of sizes for every process 
dust control need. Write for descriptive Bul- 
letins No. 274A (wet type), No. 272 (dry type). 


TYPE W ROTO-CLONE 
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Waar MAKES A “Map Hatter”? Rabbits, mostly 
...and the many problems involved in getting their 
fur into hats. Problems like uniform felt quality, re- 
tention of shape, and continuous, humidity-controlled 
processing in which the fur doesn’t fly. 


One manufacturer brought his problems to Taft- 
Peirce. There slowly took shape a strange machine 
that looked like a tank without guns or treads. A 
completely enclosed machine which endlessly pulls in 
loose fur at one end... and, after twenty feet of mys- 
terious operation, delivers rough hats ready for shap- 
ing at the other end, in quantities that almost keep up 
with the rabbits. Now this hatter isn’t mad any more. 


So it goes. Hats and helicopters, motors and ma- 
chine tools, gages and guns, tea bags and timepieces. 
Manufacturers in every line of industry bring to Taft- 





Peirce their unprecedented problems in design, devel- 
opment, tooling and production. Taft-Peirce Contract 
Service knows or finds the answers. Perhaps we can 
help you, too. Write to The Taft-Peirce Manufacturing 
Company, Woonsocket, Rhode Island. 
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cas Taft-Pewee 


FOR DESIGNING, TOOLING AND 
MANUFACTURING 


CONTRACT 
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Out in Visalia, California, there’s a Westing- 
house motor that has been on the job for 40 
years. This motor still has its original bearings, 
windings and all other parts and hasn’t cost the 
owner a penny for repairs, You might think it. 
would be ready for “honorable”. Forman: 
But no . . . this motor is still going strong . . 
sil giving 15 to 20 houre aday of dependable, 
low cost service.- 

We'd cite this record as an example of the 


Motors an 


AUGUST, 1941 


AND NOT ONE PENNY 
SPENT FOR REPAIRS 


motors, but someone would say, “They don’t 
build motors like they did in the old days.” 
Which is correct .. . today’s Westinghouse 
motors are different, They’re better! Very 
little remains of that old motor design except 
its good features. The rest is all changed . . 
sisiees of what we've learned shout 


oe . changed by 40 
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@ Shock, chill and clamminess have been eliminated 
from the great modern defense plant of The Curtiss- 
Wright Corporation, Curtiss Propeller Division, at 
Caldwell, New Jersey, one of the many factories now 
equipped with Kathabar, establishing the new accepted 
standard for air conditioning in modern industry. 
Dependability, accurate control and low operating 
and maintenance costs, and day-by-day operation 
without interruption are assured by Kathabar’s in- 
herent different principle and proved efficiency. With 
Kathabar, creation of the desired atmosphere in any 
space is merely a matter of adjusting two single con- 
trols governing the activity of Kathene, the non-ex- 
plosive, non-inflammable element that makes Kathabar 


different. 


KATHABAR 





































1. Outside air comes in contact with the Kathene 
liquid by means of a Kathabar ‘‘Contactor’’. 
Humidification or de-humidification is in direct 
proportion to the temperature of the Kathene. 
a temperature which is automatically controlled 
to add to or absorb the humidity 
as desired. This method of con- 
trol is extremely accurate and 
very simple in operation. 

















2. The humidity-conditioned air passes from the 
Kathabar Contactor to heating or cooling ele- 
ments for temperature conditioning. 

3. The completely conditioned air enters the 
comfort area or processing application as the 
perfect atmosphere. 


“TAILOR MADE” 





Investigate Kathabar! Write for descriptive data today. 


RATHABAR 


for the 
difficult jobs of 
AIR CONDITIONING 


A PRODUCT OF 


SURFACE COMBUSTION 
TOLEDO, OHIO S€ CORPORATION 
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City Puts Idle Machines 
to Work 


(Continued from page 82) 








the York manufacturers would meet 
in a group to discuss the facilities 
that they knew they could count on 
in the vicinity. Sometimes they bid 
on a contract independently, but they 
could always take into consideration 
the available equipment in other 
companies—which allowed them to 
broaden the base of their bids. 
Their first effort was to find the 
resources for bidding on a 5-in. gun 
mount. A group of officials met, 
spread out blueprints, discussed the 
needed machine tools, each telling 
what he had to offer. They found 
that even between them they could 
not fill the order, but were not dis- 
couraged from going ahead and figur- 
ing on other jobs. Thanks principally 
to the knowledge that they could 
use the facilities of the other shops, 
seventeen York manufacturing con- 
cerns have obtained prime contracts. 


Large Borer Was Needed 


As an illustration of how this abil- 
ity to use the equipment of another 
company helps to make possible the 
acceptance of defense production or- 
ders, is well illustrated by the prob- 
lem that A. B. Farquhar Company, 
makers of agricultural machinery, 
faced when it attempted to figure 
on making power presses for duPont. 
To produce the number of presses 
in the contract, a large horizontal 
boring mill was needed. Farquhar did 
not have one. However, York Ice 
Machinery did, and used it only 350 
hours a year. It was comparatively 
simple to work out a schedule where- 
by York Ice Machinery did this part 
of the job for Farquhar, operating 
the mill continuously from Septem- 
ber to May. 

It is probable that much subcon- 
tracting would have been done in 
York without the Defense Program 
Committee. But at the outset there 
was a good deal of reluctance to ac- 
cept subcontracts—especially as the 
companies began to realize how much 
responsibility is attached to a farmed- 
out order. 

So the committee not only had 
to persuade those reluctant ones that 
it was their patriotic duty to make 
their facilities available, but also to 
inculcate in them the principles of 
precision in work, faithfulness in meet- 
ing delivery dates, reasonableness in 
prices and profits. 

Actually it has not been necessary 
for the Defense Program Committee 
to do very much in connection with 




















7 REASONS 


why you should investigate 


PLIOWELD 


| Effectively seals in corrosives that 
cannot be handled in metai. 





2. Bonds permanently to metal sur 


faces—an @xclusive Goodyear process. 


5 3 Does not spiit or loosen with vibro 


tion or severe external impacts. 


4. Does not crack or buckle under 
alternate wetting and drying, or tem 
perature changes. 


5. Surface will not disintegrate or 
slough off. 


6. Protects chemicals from discolora 
tion, iron “‘pick-up‘’ and other con 
taminations. 





7. Each installation specially formu 
lated to provide maximum protection 
against chemical used. 
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HE tank you see above is used 
ie a large Midwestern plating 
company for handling bright 
nickel solutions at temperatures 
ranging up to 175° F. When in- 
stalled in January 1937 it was lined 
with Goodyear PLIowELp rubber 
tank lining. Today,after more than 
four years’ continuous service, this 
lining is still in excellent condi- 
tion. It has neither softened nor 
buckled—not even a pin-point leak 
has developed to require repair. 


This trouble-free protection is typ- 
ical PLIOWELD performance in 
handling all types of plating solu- 


THE GREATEST NAME 


1941 


tions excepting chrome —as well 
as solutions of acids, salts and 
alkalis used in other industries. 
PLIOWELD bonds permanently to 
any metal surface. It can be ap- 
plied to pipes, valves, pumps—any 
metal equipment exposed to cor- 
rosive action. Its long effective life 
eliminates the maintenance prob- 
lem. 


If you require real corrosion-pro- 
tection, why not talk to the G.T.M. 
—Goodyear Technical Man—about 
PLIOWELD. To bring him to your 
plant, write Goodyear, Akron, 
Ohio or Los Angeles, California. 


IN RUBBER 


E 


Plioweld -T. M. The Goodyear Tire & Rubber Company 
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SPEED UP PLANT OFFICE 
CONSTRUCTION ...USE 
J-M TRANSITE WALLS 




















ANY TYPE PARTITION can be formed with J-M Transite 
Walls—free standing, ceiling high, bank screen, solid or 
in combination with glass as shown above. In all cases, 
initial installation and relocation are rapid and economical. 


HERE’S no excuse for unnec- 

essary delay in building plant 
offices . . . no need to put up with 
makeshift arrangements. 

For in J-M Transite Walls, you 
have a partitioning material that 
goes up fast, forms permanent 
quarters, yet can be quickly re- 
located whenever necessary. Made 
of asbestos and cement, these 
modern walls are unusually du- 
rable, fire-retardant, economical 
to maintain. 

A patented construction meth- 


od cuts installation time. . . elimi- 
nates fuss and dirt . . . assures 
solidity and privacy. When 
changes are required, this same 
method permits offices to be moved 
from one section of the plant to 
another ina minimum of time, with 
complete salvage of materials. 


Two types of Transite Walls are 
available . . . Imperial and Uni- 
versal. You should have full de- 
tails on both. Write for Transite 
Walls brochure TR-22A. Johns- 
Manville, 22 E.40th St., New York. 





JM Johns-Manville 


TRANSITE 







movABLE 


ASBESTOS AEBS 
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farming out. It is simpler for the 
manufacturers themselves to go into 
one another’s shops and pick out 
the equipment they need, and work 
out their own pr Mon to organ. 
ization and scheduling problems. It 
did not even make a survey of ma- 
chine tools or other equipment in 
the main metal-working plants. 

One of its first steps, however, on 
attaining official status was to make 
a searching survey of all power-driven 
metal-working equipment in York and 
vicinity in other than the main plants, 
To its complete surprise, it found 
1,400 machine tools in 180 shops— 
among them shops manufacturing 
cement, biscuits, artificial teeth, roof- 
ing material, paper board, bond paper, 
ribbons, hosiery, tapestry, tape, and 
shoes. An excellent machine shop 
was discovered in a caramel factory 
that built its own machines. : 

At first the committee did not ask 
any of these manufacturers whether 
their machines were available for de- 
fense work. Too many might have 
said they were using the machines 
themselves. As a matter of fact, up 
to early this year, no work was sent 
to these smaller firms. But the in- 
formation was available where help 
could be obtained, if the defense 
program got into a tight spot. In 
February, however, the committee 
decided that the time had come to 
take the next step. All the firms were 
asked to what exent their equipment 
was available. Some of them sug- 
gested that although they were using 
all their facilities themselves during 
the day, these facilities could be used 
for defense work at night. In Febru- 
ary the York prime contractors began 
using the list of these companies. 

Another service performed by the 
committee was preparing to get from 
non-defense industries labor that is 
peculiarly fitted for defense. A sur- 
vey made of bus drivers, utility em- 
ployees, store workers, and others, 
turned up a surprising number of 
men skilled in mechanical lines. 





Changing to Defense Work 
(Continued from page 86) 





8. Steel bathroom and kitchen cab- 
inets for federal housing program. 


The steel spare-parts bins and cab- 
inets, food carts, and the bathroom 
and kitchen cabinets are all being 
made in departments and on equip- 
ment that would normally be devoted 
exclusively to bathroom and kitchen 
cabinets. Operations are similar in 
fabricating sheet steel into the finished 
products, and the principal differ- 
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Our production record looked like a profile of 
the Rocky Mountains, till—thanks to Cuno—we 
found how to avoid time-out for filter-cleaning. 
The fact that Cuno Auto-Klean Filters are clean- 
able while in operation enabled us to keep fluids 
moving without extra cost of duplex installations.” 

No filter elements to replace, either, when you 
keep fluids on “GO” with Cuno! A turn of a 


NOW WE GET PEAK PRODUCTION 
ALL THE TIME BECAUSE 


WE ELIMINATED 


THE PAUSE THAT 


DEPRESSES 


accumulated solids without interrupting fluid 
flow. Simple and sturdy, Cuno Filters keep at 
work continuously wherever fluids, air or gases are 
strained or cleaned. Call on Cuno Engineering 
for recommendations. 


The free booklet, “80 Ways to Make More 


Money,” gives examples of continuously-cleanable 
Cunos in a variety of applications. Send the cou- 


















handle — manually or mechanically — removes pon today. 












SHOWER FOR SHEET METAL 


35 g.p.m. Kerosene at 60 pounds pressure is 
sprayed onto metal sheets for cleaning as they 
pass through roll leveler prior to forming. A 
Cuno Filter removes solids which would other- 
wise plug nozzles and be pressed or rolled into 
sheets. Previous method was the use of wire 
brushes with small applications of low pressure 
Kerosene. 
















CUNO ENGINEERING CORPORATION 


“G0” WITH 


608 South Vine Street, Meriden, Conn. 


KEEP ON 


b] 


Please send me, free, “80 Ways to Make More Money’ 


Thjsseeeecenena=y 









\\ 
\ | ERE Se ate 
Cc N ES a ey a CEN Me? SU 
ex 
ops FOR CLEANING pb vat EERE TEI ERR ORE I! 2 BR 
No ST OR CLEANING FILT 
NO sToPS F St acochieresidesdiasasaeesal Lisp ME nccsthnesetipenhibasctiinants 


US eee eee eee eee eee ee 






VOLUME 99, NUMBER 8 . AUGUST, 1941 171 





TODAY, as never before, it is absolutely vital 
that America protect her industries and her 
products against the ravages of nature’s 
destructive forces --- heat, cold, wind, rain, 
acids and fumes! That is why Permite 
Ready-Mixed Aluminum Paints which afford 
long-lasting, metal-like protection to all types 
of surfaces --- indoor and outdoor -- are rendering an 
important service in the defense of Liberty. 


Of course the needs of the National Defense Program must 
take precedence. As rapidly as possible, however, we are 
increasing our production facilities (the first unit of our 
new plant is already in production) so that all of our 
customers may enjoy the labor-saving and protective 
economies of Permite Ready-Mixed Aluminum Paints. 


ALUMINUM INDUSTRIES, Inc., Cincinnati, Ohio 


DISTRIBUTORS IN PRINCIPAL CITIES 


rVutyy ‘PAINTS 
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ences are in detail rather than in gen- 
eral approach. 

Ammunition chests and metal doors 
and frames for ships are formed on a 
large brake press, which is normally 
used for making steel doors for 
railroad passenger cars. The sole differ- 
ence between the civilian and mili- 
tary operations is in the dies used. Ob- 
taining the dies for government work 
presented some serious problems, be- 
cause the die department was too 
small to cope with these jobs. Since 
that time, the problem of obtaining 
dies for defense work seems to have 
become substantially easier. 

The ammunition chests constitute 
a large enough order and flow through 
in so steady a stream that they 
justified the employment of mass 
production methods. Therefore a 
single-story warehouse building was 
converted into an assembly shop to 
handle the bodies and other compo- 
nent parts. The mechanical parts of 
the unit are obtained from subcontrac- 
tors to whom this work is farmed out. 
These parts come direct to the assem- 
bly department. The new machinery 
of the department is essentially com- 
posed of spot welders and _ spray 
booths with the integral spray-painting 
equipment. When there is no more 
defense work, they will probably be 
used for making normal civilian prod- 
ucts rather more economically than 
heretofore. 


Employs Same Machinery 


Canvas products, of which a typical 
unit is a cover, for keeping an airplane 
engine warm in cold weather, are 
made in the shop where other canvas 
equipment is made, principally vesti- 
bule diaphragms for railroad passenger 
cars—those fabric connectors that 
make a walk through a train less of 
an ordeal than if it involved issuing 
out into the weather between cars. 
Cutting, sewing, and waterproofing 
operations are basically similar, and 
employ machinery that Morton has 
always used. 

Most defense work is flowing 
through side by side, and is at some 
stages of production intermingled 
with the ordinary civilian products. 
A good example is what passes over 
the bed of a big brake press. This 
unit can make ammunition chest 
bodies far faster than they are needed. 
Likewise ship doors and passenger car 
doors. So it is run on whichever work 
is most needed at the moment. The 
press turns out perhaps a week’s sup- 
ply of chest parts, then a week’s sup- 
ply of ship doors. After this, it fabri- 
cates railroad car doors until it has 
to return to its other, more urgent, 
assignments. Actually it copes with the 
requirements for all three items very 
handily. 





MILLING GRINDING SCREW 
MACHINES MACHINES MACHINES 


— Assembly line of No. 12 
Plain Milling Machines—Elec- 
trically Controlled — ... high 
production machines especi- 
ally advantageous on 
milling. 


ALSO A COMPLETE LINE OF SHOP EQUIPMENT 
Machinists’ Tools Screw Machine Tools 


Cutters and Hobs Magnetic Chucks 
Arbors and Adapters Vises and Pumps 





BROWN & SHARPE 











TOP VIEW 














The area covered by a 
WING Revolving Unit 
Heater is slowly swept 
by the heated air dis- 
charged by the outlets 
which move through an 
arc of 360° covering 
every direction of the 
compass successively. 


¥ = 


FEATHERWEIGHT 
UNIT - HEATERS 





L. J. WING MANUFACTURING COMPANY 
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WING 2“ UNIT HEATERS 


When pushing for peak production . . . when 
every minute of every man’s time counts gs 
never before . .. when greater precision—fewer 
rejects—and added precautions against human 
failure are vital to National Production .. . 

Many of the country’s leading manufactur. 
ers, recognizing the importance of employee 
comfort and satisfaction, have produced in 
their plants a fresh, live, invigorating atmos. 
phere in winter and summer by installing 
WING Revolving Unit Heaters. 


By maintaining an active, constant circula- 
tion of air they produce a sensation of re- 
freshing, invigorating comfort to workers at 
all times which is productive of more and 
better work with less energy. 

A prominent architect says: “WING Re. 
volving Unit Heaters would be worth install- 
ing if they cost twice as much.” 

But they don’t! In most cases they cost less. 


The reasons why are contained in Bulletin 
HR-1. Write for your copy. 
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WING wroroz-onivex BLOWERS 


National Production’s No. 1 Problem is Power . . . power to 
fabricate structural sheets and shapes .. . power for forge 
shops and hammers . . . power for machine fools . . . power 
for assembly lines... 

In most plants, power and an adequate steam supply 
are synonymous. An adequate supply of steam depends 
to a great extent upon ample and properly regulated 


forced draft. 
WING Forced Draft Blowers, both turbine and motor 


driven, are helping all types of industry to carry their load 


of defense production. 
Efficient, dependable, quiet WING Blowers are on the 


job in essential industries such as— 


Steel Ordnance Aircraft Munitions 
Shipyards Chemicals MachineTools Aluminum 


Let WING help you with your No. 1 Problem. Call on your 
nearest Wing Representative or write for descriptive bul- 
letins: Bulletin T-98 for turbine drives; Bulletin CO-4 for 


motor drives. 


162 W. 14Tn STREET, NEW YORK, N. Y. 
peo ae ee 


“Ti 
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Type R WING Turbine Blower 
for Oil-fired Boilers. 





>) WING Type EMD 
Blowers provi d¢ 
forced draft at plant 
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BLOWERS-TURBINES 
EXHAUSTERS - FANS 









For ‘all-out production—your 
boilers MUST stay in service! 
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NO TIME FOR THIS 


Correct feedwater treatment 





prevents time-wasting shut- 
downs to clean boilers, repair 


Prevent scale —and shutdowns— or replace choked up super- 


heaters and feed lines. 


with PERMUTIT* conditioned feedwater 


Even under ordinary conditions it is important that feedwater 
treatment exactly fits your own plant requirements. Under 
the strain of continuous defense production, it is imperative! 

Permutit provides every process for conditioning water to 
remove harmful impurities, to prevent scale and corrosion in 
boilers, to refine process water, to prevent return-line corro- 
sion. Thousands of plants in almost every industry rely upon 
“‘Water Conditioning Headquarters’’ to give them complete 
control of their water supplies. 

Why not let Permutit work with your engineers to insure 
top efficiency at your plant? Write us about your problem or 
ask for free booklets: The Permutit Company, Dept. R, 
330 West 42nd Street, New York, N. Y. * Trademark Reg. U. S. Pat. Off. 


PERMUTIT 


WATER CONDITIONING HEADQUARTERS 
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@ Busduct is installed in the Research Building, Georgia School of Technology, Atlanta .. 
Bush-Brown and Gailey . .. Contractor: Mion Construction Company. 


Indublry turns Lo 
Busduct 


as the modern method for power and light distribution. Many educational, 
commercial and other types of buildings also are installing this compact, flexible 
and convenient distribution system. 

@ Busduct affords great flexibility for machine layout. Time lost in changing 
location of machines is reduced to the minimum. Simply ‘‘move the machine 
— plug in — go!”’ 

Both Feeder and Plugin types are made in standard 10-foot sections. Each 
section of the Plugin type is arranged with nine plug-in outlets on 12-inch centers. 
Suitable elbows, tees, end boxes, intermediate feed-in and feed-out boxes, are 
supplied to fit required space or position — whether on wall or ceiling. 

The copper busbars are contained in enclosures of steel or aluminum. They 
are rigidly supported at 30-inch intervals by specially designed insulators that 
insure proper spacing — to meet the requirements of the National Electrical Code. 
Contact surfaces of connecting bars are silver-plated, to prevent oxidation. 
Designed for 2, 3 and 4 wire feeder systems; 250 volt DC, 575 volt AC, maximum. 

@ Busduct is practically immune to deterioration. It may be taken down and 
installed in new positions, in the same or different buildings, as need may require. 
Extensions may be made readily to existing installations. Moderate first cost is 
combined with low up-keep. 
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. Architects: 























A circuit breaker type tap-off unit where 
a Plugin @ Busduct connects with a 
Feeder @ Busduct. 


@ Sales-Engineers can help 
Manufacturers, Architects, 
Engineers and Contractors 
with their Distribution 
Problems 


Their long experience and training are 
at your service— without obligation. 
Write for the name and address of the 
one nearest you. Also, for Bulletin 61, 
which contains complete description, 
applications and detail drawings of 
@® Busduct . . . Frank Adam Electric 
Company, St. Louis, Mo. 
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WORKING 
EFFICIENCY 


Economical because of its 
high number of washes per 
pound ... and so efficient 


Workmen with hands toughened, stiffened 
and made dermatitis-susceptible by harsh 
washing cost you money. You pay for it 
now ... but CAN repair the situation. 


LANOKLEEN 


supplies the means—a new industrial hand cleaner 
that is JUST AS POWERFUL in cleansing quali- 
ties as any detergent—soap you are using BUT 
GENTLE IN ACTION. No abrasive grit. 
harsh caustics, LAN-O-KLEEN uses non-abrasive 
corn-meal to rub out the dirt and a SPECIAL IM- 
PREGNATION with lanolin. This important ani- 
mal oil (1) buffers the mild soap alkali and (2) 
helps restore the natural oiliness to the skin. 


There’s nothing else like it! 


No 


Yet LAN-O-KLEEN costs no more per washing 


than other soaps. 


Clip the Coupon and let your men's 
enthusiasm prove what we say. 


* Reg. U. 8S. Pat. office 








WEST 


42-16 WEST ST., LONG ISLAND CITY, N. Y. 
Attention Dept. J 


DISINFECTING 
COMPANY 


A GUARANTEED Paosuc? 


I am interested in your FREE TRIAL offer of a Dispenser and sufficient 


LAN-O-KLEEN to test out for 2 to 3 weeks in one department. 


Please get in touch. 
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Six Men for Every 
Five Machines 
(Continued from page 89) 





that bring their earnings above their 
previous levels. 

We pay double time on Sundays 
and holidays, time-and-a-half on Sat- 
urdays, and time-and-a-half for every- 
thing over 40 hours in a week. Thus 
we try to be completely fair in allot- 
ting the Sundays and holidays as evenly 
as possible to the various operators in 
each department. The posted schedule 
helps, since each operator can see for 
himself that he is getting his share of 
the Sunday and holiday work. Satur- 
days cannot be in dispute because we 
work Saturdays in all departments; 
only Sundays and holidays might offer 
a chance for one operator to work 
more often than another. 

Our operators stay on their re- 
spective shifts continuously. We do 
not rotate shifts. However, if an oper- 
ator desires to change his shift for a 
day or two for a specific reason, it is - 
up to him to negotiate with one of 
the other men on the same machine. 
He may swap shifts only with his exact 
counterpart on one of the other shifts. 
We do this because we should get 
into difficulties if shift-swapping were 
to bring to a machine a mechanic who 
was not familiar with the individual 
requirements of that particular type of 
equipment. In practice it works out 
that, particularly with our older em- 
ployees, no difficulty is experienced, 
as most of the operators are good 
friends with their buddies on the other 
shifts and machines. 

A good many inquiries come to us 
about how we have worked out the 
problems of supervision and quality 
control that arise with continuous 
operation and continuous expansion. 
The fact is, at no time during our 
three-year expansion has quality suf- 
fered. Actually it has improved, be- 
cause we tightened up all along the 
line. We increased the inspection 
operations to reduce the chances of 
faulty work slipping past a new oper- 
ator, because in producing quality 
parts for machine tools there is no 
substitute for experience and long 
association with this type of work. 

In the machine tool business we 
cannot get along with less than nor- 
mal supervision, any more than we 
would get along with too few opera- 
tors. Our tolerances are too close to 
permit relaxation. Our level, or bal- 
ance, of operations is too vital to 
other departments to attempt to work 
with inadequate supervision. 

Prior to the time we began adding 
to our shifts, our assistant foremen 
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Output from this spring coiler is greatly increased by 
REEVES Variable Speed Transmission. Speeds are ad- 
justable as required to cut and coil from 25 to 150 
springs per minute, according to wire and spring sizes. 


| Accurate 


MACHINES WITH THE HIGHEST 
(INDUSTRIAL QUALIFICATIONS) 


ARE THOSE EQUIPPED WITH 








Variable Speed Control 





: 


Magnetic Separator equipped with the REEVES Vari- 
Speed Motor Pulley which regulates the speed at which 
sand passes through the magnetic field. Permits treatment 
of material in a wide range of grain sizes. 





REEVES 


What would it mean to your business 
if every production machine in your 
plant was capable of top notch quality 
and quantity of output every day in 
the month? 

Not merely good production some 
days, on some jobs—but every day on 
every job! 

REEVES accurate variable speed 
control will give you that kind of 
performance. It is speed control that 
is infinitely variable down to fractional 
r.p.m., thus providing the exact speed 
required for each product and 
process. It is speed control that is 
positive and unwavering throughout 
the speed range, insuring greater uni- 
formity from the first unit of produc- 
tion to the last. It is speed control 
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that stands up under constant and 
gruelling punishment. 

If you need speed control at all, you 
need speed control that goes all the 
way—that’s “‘stepless,” accurate, posi- 
tive. You need REEVES speed control 
that has proved its ability and depend- 


ITIVE 


SEND FOR THIS HELPFUL ‘‘SPEED-UP*’ 


REEVES PULLEY CO., 


Send copy of your “Speed- 
how 36 different plants are $ 
variable speed control. 





1941 


Up” Book which pict 
peeding up producti 








Speeds on this metal! cutting band saw can be varied from 
350 to 750 f.p.m. of cut and hard- 


ness of metal. It is equipped with REEVES Motodrive 
which combines motor and speed-varying mechanism. 


CONTROL 


ability in more than 140,000 instal- 
lations. 

The cost? Probably much less than 
you suppose. Why not find out? There 
are many sizes and models of 3 basic 
units to choose from—all described 
in the book offered below. 


Ai, g to thick. 





BOOK 


Dept. F, Columbus, Indiana 


ctures and describes 


on with accurate 
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IS “CURRENT STARVED” ELECTRICAL EQUIPMENT 


KILLING YOUR PRODUCTION 
QUOTAS ? 
re 


Adding a machine here and a 
welder there... opening upa 
new department... putting an 
extra load on this conveyor or 
that machine tool ...these are 
some of the ways in which your 
plant may be approaching “current starvation” that cuts down 
efficiency all along the line. Here’s your answer. 

















Li . _ >> 
LOW VOLTAGE DROP 





THE New TRUMBULL 
FEEDER DISTRIBUTION SYSTEM THAT 


PUTS MORE CURRENT TO WORK 


New L. V. D. BUSS- WA can be installed QUICKLY, easily and at LOW 
COST to give your production lines ample power supply. Its uniquely engin- 
eered characteristic of LOW VOLTAGE DROP means that more of the power 
you buy goes to work on production ... that every machine receives its full 
rated current for maximum output operation. L. V. D. BUSS- WA with its 
high interrupting rating insures consistency of selection with feeder protective 
devices of like high interrupting rating. 


If you need increased electrical capacity or 
short circuit strengths... if your plant dis- 
tribution system is not fully equal to top- 
speed demands... investigate L. V. D. 
BUSS-WA ... the ultimate in design of low 
voltage enclosed bus bar distribution systems, 
combining the flexibility, salvability, low main- 
tenance and other time and money saving 
features of the Trumbull Feeder Distribution 
System with an entirely new order of elec- 
trical efficiency. Write for Circular No. 335. 














THE 
TRUMBULL 
ELEC. MFG. CO. 















KEEP Alert ELECTRICALLY — 
uve you TRUMBULLAIDS Ay mm 


* MEW YORK - PRILA. - BOSTON - CHICAGO - DETROIT - NORWOOD, (CINN.) 0. - ATLANTA - NASHVILLE - LOS ANGELES - SAN FRANCISCO - SEATTLE 

















were being trained for foremen’s po. 
sitions. The group leaders were bein 
trained for the assistant foreman’s 
positions. The best operators were 
being trained for group leaders and 
utility men. Thus, by the time it wags 
necessary to build up our supervisory 
force, our supervision was ready to in- 
struct and break in new operators as 
they were added. 

In the final analysis this was not 
costly. In many instances, our ratio of 
supervisors to productive operators 
was temporarily out of line, but this 
was presently more than offset by re- 
ducing the time required to make an 
efhcient operator. Our re-work and 
scrap remained at a minimum, and 
more pieces per machine were turned 
out than would have been possible 
if supervision had been inadequate. 





Third Shift Is the 


Hard One 
(Continued from page 91) 





it is so simple that there is no reason 
why it cannot be applied in almost any 
plant, whatever the nature of the 
work involved. As now worked out, 
the three shifts in a department 
operate under a single foreman. The 
regular day-shift foreman has been 
picked as the logical man to assume 
the top responsibility. In each case 
he has reporting to him two assistant 
foremen who are in charge of the 
second and third shifts, respectively. 
The assistant foreman in charge of 
the third shift also has associated with 
him a group of instructors. This, of 
course, has been necessitated by the 
fact that the third shift is composed 
almost altogether of new men. 
Under the earlier arrangement each 
shift in a department had its own 
foreman who individually reported to 
the plant superintendent or works 
manager. Under the new arrange- 
ment only the day-shift foreman in a 
department makes such a_ report. 
With the responsibility for all three 
shifts in a department centered in this 
one man, the necessary close coopera- 
tion between shifts has been ac- 
complished. The arrangement has 
eliminated alibis, has put the work 
of all three shifts on an equal basis 
so far as cooperation between them 
is concerned, has ironed out many 
inequalities in supervision and direc- 
tion of the men, and has come closer 
to producing uniform efficiency and 
production output from all three 
shifts than was ever possible before. 
A third shift has just been estab- 
lished in a section of the winding 
department for operations on bi-polar 
machine coils. This is work in which 
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” WHEN YOU SELECT 





UNIT HEATERS, 100! 

















OURE buying HEAT not ornamey 
heaters—so forget the housings ( 
d look inside. That’s where tle differences show up... 
ital differences in performanc¢ under actual working condi- 
ions, as opposed to standard rgting tests under ideal conditions. 
We have “opened up” a Phermolier for your inspection and 
omparison. You’ll find Were an efficient “heating machine”, 
hot just another heategf Its design and construction reflect 
bver 50 years’ experjénce by Grinnell engineers in solving 
heating problems. Send for complete Data Book explaining 
ll features of Thefmoliers. Grinnell Company, Inc., Executive 
yinces, Providegice, R. I. Branch offices in principal cities. 






“BOILER-TUBE” JOINTS 







Typical of the superior construction of 
Thermoliers is the leakproof tube-to-header 
construction. Every tube end is expanded 
into the header like the tubes of heavy duty 
condensers and heat exchangers.. Ask any 
heating engineer about advantages of this 
construction. Over 500,000 of these joints 
are now in use—not one has failed under the 
working conditions for which it was intended. 


when you select unit 
pyre all smartly styled), 
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TYPICAL THERMOLIER 
ADVANTAGES. 









]. Exclusive Internal Cooling Leg 
enables use of low-cost thermo- 
static traps. Saves 100 ft. of ex- 
ternal piping. 


2. U-Shaped Tubes eliminate ex- 
pansion strains the simplest way 
. insure dependability. 










3. Positive Built-In Drainage - 
every tube is pitched for com- 
plete drainage of condensate. 








4, Superior Fin Design —squate 
fins instead of round .. . 24% 
more radiating surface. Pat- 
ented collars need no solder 
for strength. Dirt and lint col- 
lection is reduced to a minimum. 





























‘THERMOLIER 


THE UNIT HEATER WITH 14 POINTS OF SUPERIORITY 





























































The design of the new Ward Leonard Little Giant Single Pole Relay 
is simplicity itself. It is sturdily built yet there is not an ounce of 
material in it that is not essential to efficient performance. Measures 
only 17%" x 254", Controls 34 H.P. on 115-230 volts. Ideal for 
heaters, pumps, compressors, signal lights, etc. Send for bulletins. 


(WL) Relay Bulletins 


eS de ow ones teadeene acts Bulletin 105 
Midget Relays ....... .. Bulletin 106 


Intermediate Duty Relays....................... Bulletin 81 
Heavy Duty Relays............................. Bulletin 131 & 132 
MNT os ooo. o's win n v0 sia cice cc cvice oo sc cc chee ae 
I 52 os oe Es ais vic dak os eeaenice Bulletin 351 & 362 


| WARD LEONARD 
ELECTRIC COMPANY 
Electric Control Devices Since 1892 




















Ward Leonard Electric Co., 55 South Street, Mount Vernon, N. Y. 
Please send me bulletin describing 
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armatures of motors are wound 
indirectly into cores. The winding 
operations are performed on mach- 
ines that are too complicated to be 
mastered by new men. 

Other departments in which it js 
hoped to start third shifts shortly, 
handle work that must be done on 
turret lathes, engine lathes, and bor- 
ing mills. On these machines, because 
of the short runs and varied type of 
work done at Reliance, it is necessary 
for each operator to do a large part 
of his own set-up. This has delayed 
starting a third shift until it was pos- 
sible to give the new operators at 
least one or two months of training— 
working with experienced men on the 
first and second shifts. Even after 
this instruction, it is planned to con- 
tinue their training on the third shift 
by having an instructor available for 
every five to eight new operators. The 
instructors will continually advise and 
instruct in the operation of mach- 
ines as well as actually perform the 
more difficult parts of the set-up work. 
This compares with a supervisor for 
every 50 to 75 men on the other two 
shifts in the same department. 

As has become more or less the 
case everywhere, additions to plant 
personnel are now coming from trade 
and technical high schools and con- 
sist for the most part of men from 
19 to 26 years old. 

The present schedule calls for 
shifts of 74 hours, each working a 
6-day week to give a 135-hour week 
total. Temporarily the machine set- 
up men are on a longer work week. 





Ready for 24-Hour 


Production 
(Continued from page 96) 





their studies show will assure better 
machine life, fewer breakdowns, and 
lower maintenance cost. 

The training of these men follows 
a pattern similar to that for journey- 
men. Each man attends foreman 
training classes, receives individual 
training from the senior engineer on 
the handling of engineering problems, 
and is assigned problems that bring 
him in contact with the various shops 
and departments of the plant, and give 
him opportunity to handle small 
groups of mechanics who are furn- 
ished temporarily on these jobs. In 
this way he becomes thoroughly 
familiar with the plant, its facilities 
and personnel, gains experience by 
working with mechanics, and through 
first-hand contact is trained for super- 
visory responsibility. 

Handling of the group on this basis 
not only serves the purpose of 
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ALU M | N | M fense Aluminum is what we The 2400-foot-long rolling mill being construct- 
— d at Alcoa, Tennessee. This new 57-acre 
are shipping—and a great ‘ ° 
7 PP B er plant will bring our sheet rolling capacity up 
deal of it. to more than 33,000,000 pounds per month. 


p F F F N § E ”) y DEFENSE DOES NOT ASK FOR different aluminum; it could not ask for 


A N D Y 0 lJ that defense industries asked for and got from us something like twenty 
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GENTLEMEN, BEHOLD A PARADOX! 






ONE POUND OF CIVILIAN ALUMINUM becomes one pound of Defense 
Aluminum by the simple process of writing the magic symbols AA to A-10 







on certain pieces of paper. 









- THIS DEFENSE ALUMINUM we are making is not special aluminum; it is 
just good old Alcoa Aluminum in especially Jarge quantities. 























HOW LARGE? Each pound of civilian aluminum shipped in the average 
month of 1930-38 has been multiplied into almost four pounds a 
month for defense. And this 
was possible only because 
we started to spend over 
$200,000,000 for expansion 
long before today’s needs 
became generally recognized. 


HERE’S THE PARADOX: 
Civilian Aluminum is exactly 
what we are making; De- 





better aluminum. It asks only more of the same. We are happy to report 


million pounds more last month than were forecast in schedules set up 
six months ago. 


DEFENSE ORDERS specify aluminum in the old familiar way, using the 
same train of tried and true Alcoa Alloy 
numbers— 2S-3S-11S-17S-24S-52S-195-356, 
and all the rest. They do the same things 
superlatively well, for Defense, that they 
have been doing for you. 


WHEN ALUMINUM COMES BACK into 
civilian use, it is going to be very like 
switching this crack train of Alloys of Alcoa 
Aluminum right back on your track. 





BUT THERE WILL BE SOME SURPRISES aboard. New techniques, new 
economies, are being sought, found, and already put into use by our 
busier-than-ever researchers. Probably there will be a new alloy or two. 
Certainly, there will be many new ways to use the old ones, profitably. 


ALUMINUM COMPANY OF AMERICA 
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*yiwe ye wr <a because it saves power—is longer lived! HIGHER 
eater ais: Oh \ QUALITY OF MACHINE OUTPUT through 
chem — ages Ww steady flow of power under varying conditions of 
reste por load! These are Tannate performances in indus- 
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You, foo, can bene- 
fit by TANNATE 
performance. Ask 
us for specific rec- 
ommendations on 
your drives. 


p 
xs 
poe” e TAN NATE . from maximum speeds even at 


anne . LOWER COSTS in operation and in maintenance 








° HERE'S WHAT YOU GET WITH 
GREATER PRODUCTION 


peak loads! TIGHTER GRIP that transmits more powerl 


trial plants of all types. 





STEP UP PRODUCTION with 


RHOADS 


WATERSHED 
LEATHER BELTING 


* 35 N. 6th ST., PHILADELPHIA, PA. 
CLEVELAND 


J. —£. RHOADS & SONS 


CHICAGO ATLANTA 


NEW YORK * 








training engineering and supervisory 
personnel, but also provides a group 
of engineers whose function is to 
diagnose machine troubles and give 
engineering study to maintenance 
problems that maintenance super- 
visors, because of the press of regular 
duties, are not in a position to handle, 
The ideal of every maintenance de- 
partment is to have every machine 
under its jurisdiction producing at its 
required capacity all the time that 
service is required. Naturally, this 
ideal is never reached, and various 
plans and practices are used so that 
breakdowns can be held to a mini- 
mum and such repairs as are neces- 
sary kept down to the lowest point 
in respect to down-time and cost. 


Forestalling Breakdowns 


The group of engineers previously 
mentioned studies machine operating 
conditions and applies various reme- 
dies to forestall serious breakdowns 
and time-consuming delays. These 
studies naturally are as varied as 
the particular problems encountered. 
For example, inspections may disclose 
excessive wear due to the processing 
of a larger-sized product than the 
machine was originally designed for. 
Hence the engineer finds ways and 
means of strengthening certain por- 
tions of the machine to handle this 
additional burden. Or, perhaps, com- 
plete redesign of the machine may be 
required. In this event he may do a 
temporary job of bolstering certain 
parts in order that the machine may 
continue running until the new one 
can be built and placed in service. 

Then, too, there is the problem 
of standby units where, through the 
cooperation of maintenance and pro- 
duction supervision, the engineer 
develops facts which may indicate that 
it is more economical to have an 
extra machine that can be thrown 
into service with no loss in production 
while the other can be overhauled 
under normal circumstances, rather 
than under the pressure of getting it 
back into service quickly. ‘The engi- 
neer also has the responsibility of 
furnishing specifications or instruc- 
tions to the mechanics on what to 
inspect or what to “keep an eye on” 
as the weak points on any particular 
machine, so that intelligent minor 
adjustments can be made and ma- 
chines kept running. 

Any discussion of maintenance 1s 
never complete until some mention 
is made of the need for the closest 
cooperation between production and 
maintenance departments. Industrial 
equipment, with its automatic con- 
trols and delicate timing devices, 1S 
now a far cry from the days when a 
monkey wrench and sledge hammet 
were standard equipment, and attr 
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tudes corresponded to these rough 
and ready tools. Equipment today 
is highly specialized, geared for high 
speeds, and made to perform certain 
functions in a certain way; therefore, 
it requires enlightened operators and 
the fullest understanding of its mech- 
anism in order to perform at makxi- 
mum usefulness. 

It becomes the function of the 
maintenance department to see that 
its own people are fully apprised of 
the machine’s requirements and that 
the production department under- 
stands what the machine will do and 
how it is to be operated. 

It is claimed that pieceworkers and 
those on wage incentive take more 
out of equipment in their desire to 
produce, than do dayworkers. This 
situation does not have to be, if the 
operator is properly instructed and 
shown that it is to his advantage, both 
from the standpoint of fatigue as well 
as production, to follow directions. 

Production supervision cooperates 
with us through written orders. These 
order blanks are made up in pad form 
and are carried by the foreman in his 
pocket. As he makes his rounds in 
the department and finds, or has called 
to his attention, abnormalities in ma- 
chines they are noted on the order, 
which is forwarded to the mainte- 
nance zone headquarters. Here the 
work is laid out and mechanics are 
dispatched to the various locations 
that require service. 


When More Men Are Needed 


Every maintenance department at 
one time or another gets in the posi- 
tion where more men are required 
temporarily than the force normally 
carnies. Naturally, it is not economi- 
cal to have a department manned to 
handle maximum requirements; as a 
consequence, when extreme emer- 
gencies arise some means must be 
provided to handle them promptly and 
with a minimum of disturbance. In 
our plant this situation is met by 
calling on the central shops to assist 
wherever necessary. If additional 
pipefitters are required, the pipe shop 
is called; if carpenters or millwrights 
are required, they are called. After 
the emergency is over, these men 
carry on with their usual shop work, 
such as machine installation and other 
work included under the heading of 
new construction. 


Putting maintenance on a 24-hour | 


basis is not a new problem; it is a 
repetition or an enlargement of the 
usual routine. Satisfactory perform- 
ance is obtained only when the work 
1s handled by qualified men, when 
there is experienced supervision to 
direct and control the activities, and 
when flexibility of the working force 
is provided to handle emergencies. 
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6,000 BOMBERS 


Could Be Built With 
the Money Lost in One Year 
from Industrial Accidents! 


— Authority, 
National Safety Council 


for Safe Traction, 
Strength and Long Wear! 


INLAND STEEL CO. 


38 S. Dearborn Street, Chicago 


Milwaukee - Detroit - St. Paul - St. L 
w York 


Sales Offices: 
Kansas City - Cincinnati - Ne 
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heres how 
to get more production 
out of your machines 


(Proper periodic lubrication will cut down bearing failures and increase the life of machinery*) 


CINCULN 


(VENTRO-MATI(D 
LUBRICATING SYSTEMS 


@ Provide a means for periodically supplying a group 
of bearings with lubricant pumped from a central 
source, and accurately controlling the quantity of 
lubricant applied to each bearing. 


@ Only one lubricant supply line is required . . . Easy 
and inexpensive to install. 


@ Available for a wide range of applications ... 
Electric, Compressed Air or manually operated. 


Above is a diagrammatic illustration of a Semi-Automatic Push 

Button Controlled Centro-Matic System consisting of — 

1—An injector for each bearing surface to be lubricated—mount- 
ed in manifold. 

2—Suitable feeder lines to connect the injector outlets with the 
bearings. 

3—A Single Lubricant Supply Line leading from the lubricant 
‘pump to the injectors. 

4—Ano electric motor operated lubricant pump of 40-lb. capacity. 

5—Push button switch conveniently located. 


Act Now! Equip your machines with this modern method of lubrication 


Let a Lincoln engineer recommend the Centro-Matic system best 
suited to your needs. 

Lincoln Centro-Matic Systems can be installed on old ma- 
chines already in operation, or can be installed on new machines. 

The Lincoln Centro-Matic System consists primarily of a group 
of Centro-Matic Injectors—one for each bearing surface to be 
lubricated—and a suitable lubricant pump for supplying lubri- 
cant under pressure to the injectors. The operating principle 
is such that only a Single Lubricant Supply Line is required 
between the pump and the Centro-Matic injectors. Each injector 
is connected to a bearing surface by means of copper tubing or 
flexible hose as may be required. 

Centro-Matic Systems have a wide range of applications 


ranging from Full-Automatic Power-Operated installations with 
time clock control to Semi-Automatic and Manually-Operated 
Systems; the lubricant pump may be either permanently installed 
to supply the injectors in a specific system, or it may be detach- 
able and portable to permit supplying several systems in turn. 

In addition to the Centro-Matic Systems, the Lincoln line of 
industrial lubricating equipment includes many types of hand- 
operated, electric and air operated grease guns, and a full range 
of all types and sizes of grease fittings. This line is complete— 
including all the equipment necessary for dispensing grease 
from the original container to the bearing, without the usual 
danger of contamination. . . . For details—write for Bulletin 
No. 888 and Catalog No. 61. 141-3 


LINCOLN ENGINEERING COMPANY 


Pioneer Builders of Engineered Lubricating Equipment 


ST. LOUIS, MO., U. S. A. 
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G.E. Offers 


WIRING MATERIALS 
for Today’s Needs 














WIRING 
MANUAL 
P — FREE 
OU’LL find exactly the right wiring mate- ; 
General Electric has prepared a manual 


rials for new wiring systems, for modern- called “‘Adequate Wiring for Industry” 


ization work, and for maintenance in the G-E which describes modern wiring methods 
° . . . and materials. You’ll find it helpful in 
line. These materials are conveniently available checking the wiring in your own plant. 
in your territory, too. G-E Merchandise Dis- The manual interprets wiring in terms of 
P > ‘ savings and service. 
tributors are located at all key points in the For a free copy of this manual and for 
country. further information about G-E wiring 
y ea ’ materials see the nearest G-E Merchan- 
G-E wiring materials all have the same dise Distributor or mail the coupon. 


uniform high quality and are designed to be 
used together and to give enduring service. The 
‘ i t i Genera ic Co 
line includes conduit, wire and cable and | General Klectste Company 
wiring devices. 


cococoror er ee 


Appliance and Merchandise Dept. 
| Bridgeport, Conn. 


Sirs: Please send me free a copy of “Adequate Wiring 
for Industry” with information about G-E Wiring Materials. 


co 


GENERAL @& ELECTRIC 
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Joe...the employees in 

your new plant will be 
safer with 

G-E combination starters 


‘‘We’ve found that we can place these starters next to 
a machine without fear of operator’s tampering with 
box while machine is in operation.’’* 


*Statement by Raymond Dingler, chief electrician, 
Monolith Portland Midwest Co., Laramie, Wyoming 


Safer than Separate Devices 
in 3 Ways— 


SAFER because the fused manual cir- 
cuit switch is selected for use with 
your motor—no danger frominterrupt- 
ing heavy overcurrents in an 
emergency. 


SAFER because the cover can’t be 
opened as long as the circuit switch 
is closed and power is applied to the 
starter and the machine. 


SAFER because as long as the cover 
remains open the -line switch cannot 
be accidentally closed, applying power 
to the parts being inspected. 
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Controlling Production 
Supplies 


(Continued trom page 102) 





ee 


running totals on the various purchase 
situations but also the actual supplies 
situation, a great deal of time can be 
saved in the purchasing department. 
Furthermore, because all purchase 
orders issued up to 5 o'clock of the 
revious day are included in the fol- 
owing morning’s report, the contin. 
ued presence of a credit balance on 


| the report indicates that action has 


not yet been taken by the purchasing 
department. 

The production department is 
benefited in that the office prepaces 
all requisitions for production sup- 
plies, saving a considerable amount 
of clerical work in the production 
department. Also, because the requisi- 
tion cards are used to prepare the 
packaging orders, the possibility of 
differences between the packaging or- 
ders and their requisitions is elimi- 
nated. The high degree of accuracy 
attained in the inventory records 
eliminates production hold-ups due to 
supply shortages. Formerly, consid- 
erable time was lost on the part of 


| supervisory production personnel in 


tracing urgently needed production 
supplies through the finishing sup- 
plies warehouse. Under the present 
system the supplies invariably arrive 
at the production floor shortly before 
production is scheduled to start. 
The advantages accruing to the 
cost and general accounting depart- 


| ments are closely related. Of great 


importance is the fact that the floor 
stock inventory is carried not only in 
unit but also in dollar value at stand- 
ard cost. Actually, the finishing sup- 
plies inventory tub represents a de- 
tailed ledger of the finishing supplies 
inventory account. By looking on 


| the finishing supplies inventory sys- 





tem as part of the accounting, rather 
than the production records, a far 
greater degree of accuracy is secured 
than would otherwise be possible. 
This has been borne out by the last 
three physical inventories taken under 
the present system, which showed in- 
ventory variances so small as to be 
almost unbelievable. 

All additions to inventory are rec 


| onciled to the purchase register, and 


all withdrawals from inventory are 
reconciled to the standard cost en- 
tries covering supplies. In the stand- 
ard cost system we credit the inven- 
tory account at a_ predetermined 
amount for the value of the finishing 
supplies used in production. How- 
ever, due to our method of withdraw- 
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ing from the inventory tub the actual 
yantity of supplies consumed, it is 

ssible for the tabulating department 
to furnish the cost department with 
a complete analysis of the variances 
of the actual consumption from the 
standard consumption. This feature 
is of particular interest in tracing in- 
creased production costs due to in- 
ferior quality of supplies, which may 
cause production hold-ups or exces- 
sive spoilage. It may be mentioned in 
passing that the analysis of finishing 
supplies cost prepared by the tabulat- 
ing department for the cost depart- 
ment is but part of the entire cost 
picture. The tabulating department 
also prepares an analysis of labor costs 
and raw material variances. 

The general advantages accruing to 
the entire organization are the closer 
coordination of all departments inter- 
ested in production. The inventory 
records are always up to date. The 
inventory positions are never older 
than 5 o'clock of the previous day, and 
new transactions occurring during the 
day are easily spotted when reference 
is made to the inventory tub. 

During the last two years frequent 
changes in package styles have had to 
be made to conform with the Food 
and Drug Administration rules and 
regulations. Under our present sys- 
tem, it has been most helpful to be 
able to determine at all times the 
amount of money involved in such 
changes, as well as the close coordina- 
tion between the specification cards 
as set up by the production planning 
department and the packaging orders 
and requisitions actually issued. 


Older Supplies Used First 


Under the old system, requisitions 
were often written for new supplies 
in the house because new specifica- 
tions had been set up, even though 
it was the intention of the manage- 
ment that the old supplies should 


be consumed first. The procedure in | 


the tabulating department is such 
that it is impossible to issue a pack- 
aging order calling for new supplies 
as long as old supplies remain in in- 
ventory. If it is the intention of the 
management not to use old supplies, 
they are immediately written off to 
profit-and-loss account and withdrawn 
from the inventory tub as well as 
from physical stock. 

Quite apart from the many ad- 
vantages secured, the system has 
yielded an actual saving in clerical 
personnel in the production plan- 
ning and purchasing departments, at 
the same time decreasing the number 
of clerks engaged in the keeping of 
inventory and purchase records. 

Now let us see just how the vari- 
ous documents find their way to the 
tabulating department. It will be 
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You bet... we're planning 
on them. You know they take 


less time to install, too 





“Our experience shows that it takes less labor to install G-E 
combination starters than to put in separate devices. And they 
save on conduit.’’* 


*Statement by Walter B. Atchinson, electrical engineer of a large valve plant 


Here’s all an_ electrician 












needs to do to install a 


eoeeeeeeeeeeettery 


G-E combination starter 
















A Mount one compact starter (not 
e two devices). 


Run conduit and pull wires to 
e motor, push-button, and power 


supply. 


PEC UE EDLC TULLE ELLIE HAAR AoA 


it 
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Make 9 quick connections (not 
e 15) in starter, insert fuses, and— 
motor is ready to run. 








Send for “More for Your Control 
Dollar” (GES-2456). General Electric, 
Sec. 676-44, Schenectady, N. Y. 
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| Note the flat tops of the scientifically designed Multigrip risers. 





U-S-S Multigrip Floor Plate is tough stuff to wear out—thou- 
sands of installations in all types of plants and factories through- 
out the country prove it! 

The unique, flat-topped design of Multigrip was particularly 
developed to withstand the hard usage of heavy traffic. The 
projection and the arrangement of the pattern affords safe trac- 
tion and free wheeling of all kinds of carrying vehicles. It’s 
doubly safe underfoot, too! Multigrip can be easily and quickly 
cleaned—the risers won’t catch and hold debris. 

Multigrip is available in wider widths than any other type of 
floor plate, permitting fewer joints and lower installation costs. 
Write today for actual samples and booklet. 


U-S-S MULTIGRIP FLOOR PLATE 


CARNEGIE-ILLINOTS STEEL CORPORATION 
Pittsburgh and Chicago 
Tennessee Coal. Iron & Railroad Company, Southern Representatives 
Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 
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seen by referring to the diagram that 
the system is almost a closed circle. 
Most of the transactions, such as the 
issuance of purchase orders or te- 
ceiving tickets, are the result of the 
inventory positions indicated on the 
daily inventory report, in which they 
in turn are reflected as soon as issued. 
The most important external stimu- 
lus which the system receives comes 
from the finished stock section of the 
tabulating department. In my earlier 
article I described how the inventory 
control system on finished stock 
makes use of minimum and danger 


| points and how these points are used 


for signaling to the production plan- 
ning department the need for addi- 
tional merchandise. Starting with this 
event, we shall be able to follow 
through the complete operation as 


outlined in the diagram. 





At the Minimum Point 


As soon as the finished stock in- 
ventory tub reaches the minimum 
point, notice is sent to the produc- 
tion planning department. On the 
basis of this advice and a knowledge 
of the past sales and seasonal factors 
affecting the product in question, the 
production planning department de- 
cides on the quantity of production 
to be scheduled. Generally speaking, 
all production quantities are stand- 
ardized. A standard production run 
for Product A may be 12,000 dozen, 
whereas for Product B it may be but 
a few hundred dozen. 

Assuming that the large size of 
Calox Tooth Powder appeared on the 
“minimum” list, the production plan- 
ning department would include, in 
the daily list of packaging orders 
issued, a request for 12,500 dozen of 
Calox Tooth Powder, large. This list, 
which in reality is a request to the 
tabulating department for production 
orders, also serves as a_ packaging 
order register. Copies of the packag- 
ing orders issued list go to other de- 
partments such as the production 
finishing department, laboratory, and 
cost department, so that all parties 
may be advised of the contemplated 
production. 

When the tabulating department 
receives the list of packaging orders 
issued, it withdraws from the master 
specification file the specification card 
for each of the products mentioned. 
On these specification cards is indi- 
cated every item of supply required 
in the production of the product and 
the standard quantities required to 
turn out the various sizes of produc- 
tion runs. 

The tabulating department opera- 
tor next withdraws from a master file 
a set of tabulating cards correspond- 
ing to the specification card, one 
tabulating card for each item of sup- 
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_ SPEED PRODUCTION 


WITH BULL DOG BUStrRIBUTION DUCT 


\ | MAKES ELECTRIC CURRENT INSTANTLY AVAILABLE 


Above is an installation of BUStribution DUCT 
in a moderate sized automotive equipment plant. 
Note how the three feeder runs leave the Bull Dog 
SAFtoSWITCHBOARD, thence out in front and to 
the right into the plant as shown below. This in- 
stallation included approximately 1,300 feet of 
BUStribution DUCT of 250 amp. to 750 amp. ca- 
pacities, together with 256 Vacu-Break Switch Plugs. 
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WHEREVER AND WHENEVER NEEDED 


ae hold up vital production for lack of 
ready power and light. 

With Bull Dog BUStribution DUCT, the 
pioneer flexible electrical distribution, current 
is instantly available, at any time, exactly 
where needed. 

BUStribution DUCT is available in two 
types, ‘““LO-X” (Low Reactance Design) and 
“Plug-in.” 

“LO-X” BUStribution DUCT is used for 
high capacity feeder lines, also for welder cir- 
cuits and other high inductive loads. “LO-X”’ 
is especially designed for greater current carry- 
ing ability, lower operating temperatures and 
less voltage drop due to reactance. 

“Plug-in” type BUStribution DUCT, for 
short runs and branch circuits, permits tap- 
offs at one foot intervals. It includes circuit 
protective devices of the fusible switch or 
circuit breaker type. 

Quick and easy to install, BUStribution 
DUCT permits expansion or rearrangement at 
any time, and is 100% salvable. 

For complete information, write for illus- 
trated bulletins. Better yet, ask for a call from 
a Bull Dog Sales Engineer. 
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‘J (A, Interior view of crane-cab at eastern railroad pier, showing 

compact EC&M Master Switches conveniently grouped within 
easy reach of the operator. 


ECEM FREQUENCY RELAY CONTROL 


@ You, too, can make a “cushioned landing” with this 
new EC&M Frequency Relay Control. It permits 
weaker values of torque so essential to smooth and 
slow lowering of light and intermediate loads, safe- 
guards against speeding in lowering heavy loads— 
enables operator to achieve results previously impos- 
sible on A-c Motor-Hoists. 

Management and engineers have “raised their sights”’ 
for crane performance since seeing this outstanding 
EC&M control operate. Its extreme accuracy of 
operation and characteristic EC&M dependability 
give greater value in crane operation. 


THE ELECTRIC CONTROLLER & MFG. CO. 


2700 E. 79th STREET CLEVELAND, OHIO 
Please send A-c Magnetic Controller Booklet 930 _ 
Rk en a Pg Oe a ee inte wc pees ew eh 
ke a crs ia er Sa a ar a a eS 
‘ 


MOTOR CONTROLS *- BRAKES-LIMIT STOPS -MAGNETS 








ply specified, together with a set of 
cards which serve to write the descrip- 
tive heading on the packaging order 
and corresponding bulk requisition. 
This set of master product cards 
is reproduced into a set of cards which 
eventually become the actual sup- 
plies requisition, one requisition card 
being prepared for every item of sup- 
ply called for on the packaging order, 
The operator also punches a card 
showing the packaging order number 
and the date on which it is scheduled 
to go into production. This informa- 
tion is the only piece of data which 
changes from one packaging order to 
another. The other information, per- 
taining to product size and quantity 
of raw material required, remains the 
same for every production run and 
is therefore set up on master cards. 


Information on Master Cards 


The product master cards carry, in 
addition to the supply code number 
and the product code on which the 
item of supply is to be used, the 
standard quantity (after allowing for 
spoilage) of the item to be used in 
the production of one dozen of the 
finished product. The master card 
also carries the standard cost of the 
supply item per unit. This informa- 
tion is brought forward into the requi- 
sition card. The quantity called for 
on the packaging order, having been 
punched into one of the heading 
cards, is reproduced into all of the 
requisition cards and serves as a basis 
for multiplying the total number of 
units that will have to be delivered 
to the production department by the 


| warehouse. 


From these requisition cards and 
the heading cards, we prepare the 
packaging order on the alphabetic 
accounting machine. The form is 


| prepared in quadruplicate and all 
| copies are forwarded to the produc- 


tion planning department, with the 
exception of the tabulating depart- 
ment copy, which is retained. From 
the set of requisition cards, the tabu- 
lating department prepares two addi- 
tional sets of cards, entitled respec- 
tively “packaging orders issued” cards 
and “packaging orders _ released” 
cards. The packaging orders issued 
cards are placed in the finishing sup- 
plies tub behind their respective sup- 
ply code number indexes. The pack- 
aging orders released cards and the 
requisitions are placed in an envelope 
and are filed according to packaging 


| order number in a pending file in 


| 


the tabulating department. 

A few days prior to the scheduled 
production date, the production plan- 
ning department sends to the tabu- 
lating department one copy of all 
packaging orders it wishes to release 
for production. This acts as notice 
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Learning The Cause 


Won’t Fill The Orders 


The shafts have stopped turning. 
Hands that can set a tool-rest to a hair 
are wrapped around pool cues down at 
Joe’s place. Mirror finishes on Assem- 
bly’s floor are dimming over with the 
first hints of rust. 

Learning the cause of your fire won’t 
help. What you wanted was the chance 
to produce — without Fire’s interrup- 


tion. Perhaps you counted on a “fire-. 


proof” building. Or on employees 
trained to be ever-watchful. You can’t 
-as the record of thousands of fires 
will show. The record proves that 
there’s only one way to stop fire at its 
source. That way is automatic sprinkler 
fire protection. 

Fortunately, there isn’t the slightest 
need to compromise with quality when 


you install it. For the world’s best- 
known fire protection system—Grinnell 
—can be bought as an actual cash- 
dividend-paying investment. The chart 
below proves it. 

Built lock, stock and barrel by the 
world’s leader in fire protection; pre- 
fabricated to a Grinnell-engineered lay- 
out, then installed with minimum dis- 
ruption; proved dependable by eight 
thousand fires killed in the past ten 
years alone — a Grinnell System is the 
best guardian of spinning shafts your 
plant can have. Owners of fifty billion 
dollars’ worth of the world’s property 
have chosen it. Take your first step 
today. Write Grinnell Company, Inc., 
Executive Offices, Providence, R. I. 
Branch offices in principal cities. 


GRINNELL 


ENGINEERED FIRE PROTECTION 
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QUESTIONS and ANSWERS 
about Automatic Sprinkler 
Fire Protection 


Q. Who says I'm 
not protected? I 
have complete in- 
surance coverage! 


A. 43% of all 
burned busi- 
nesses are never 
resumed, regard- 
less of insurance. 


Q. My building is 
metal; its contents 
are non-combusti- 
ble. Why should I 


have sprinklers? 


A. A metal mill 
burned to ruins 
in an afternoon. 
Oil vapor had 
condensed on in- 
side walls. 


=< 





Q. What do you mean —a Grin- 
nell System pays for itself? 


A. The chart shows a typical 
case. Insurance without Grin- 
nell System, $5,000 yearly. 
With Grinnell, premium re- 
duction paid for the system 
in 8-1/3 years. After that, 
$3,000 a year clear saving! 





INSURANCE COSTS 


without INKLERS 
< 73.000 
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INSURANCE AND 
SPRINKLER COSTS 23.000 





























































































































For salvage welding of carbon chrome, and carbon 
moly castings or other cast alloys of similar character- 
istics which are to be heat treated after welding. 
(Note the treatment of welded shrink cracks on heavy 
plate at right.) 


“HARNIMOLY’”- 


Easily Machined in As-Welded State .. . Re- 
sponds to flame hardening or heat treatment, up 
to hardness of 415 Brinell. 


When used in repairing during heat treatment of 
metals similar to those above, “Harnimoly” makes 
it possible to obtain virtually the same characteristics 
as the parent metal in impact values. 


To get all the facts about applications and procedures with P&H “Harn- 
imoly.” call your nearest P&H welding representative. Or write us. 


General Offices: 4525 W. National Avenue, Milwaukee, Wis. 


ELECTRIC CRANES +» ARC WELDERS + EXCAVATORS 














WELDING ELECTRODES + MOTORS + HOISTS ( 
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to the tabulating department to find 
out whether the required supplies are 
on hand. We now place in the fin- 
ishing supplies inventory tub, behind 
their respective guides, the packaging 
orders released cards which have been 
held in the pending file. These cards 
enter into the finishing supplies in- 
ventory position report as explained 
later, and serve to. indicate whether 
or not sufficient supplies are on hand 
to permit the production department 
to go ahead. If some of the items re- 
quired for production have not yet 
been received, tabulating department 
places in the file a signal called “short 
list.” It returns to the production plan- 
ning department the copies of the 
packaging order together with the 
inventory position report. 

The “‘short list” signal indicates to 
the tabulating tub operator that, as 
soon as a receiving ticket is received 
showing the receipt of merchandise 
on the “short list,” immediate noti- 
fication must be given to the pro- 
duction planning department. When 
all supplies have been thus received, 
the tabulating department turns over 
the actual requisition card to the 
production department. The produc- 
tion planning department turns over 
one copy of the packaging order to- 
gether with all requisitions to the pro- 
duction department. ‘These the pro- 
duction department uses for ordering 
supplies from the finishing supplies 
warehouse to the production floor. It 
will be noted that no requisitions go 
out into the production department 
until all supplies needed are on hand. 
The receipt of the requisition by the 
production department is the go-ahead 
signal which tells them that it is all 
right to make machine change-overs. 


Finishing Department Signs 


On the face of the requisition card, 
the finishing department signs for all 
supplies received from the finishing 
supplies warehouse. When _ these 
supplies are very bulky, they may be 
delivered in several smaller lots, and 
the production department signs for 
each of these lots as it is received. 
The quantity called for on the requisi- 
tion makes allowance for normal spoil- 
age. It happens at times that the pro- 
duction department does not consume 
all the supplies that have been sent 
up for the job, hence upon comple- 
tion of the job the excess supplies are 
returned to the finishing supplies 
warehouse, and these returns are 
signed for on the face of the same 
requisition card. Similarly, if addi- 
tional supplies are needed, they are 
signed for on the requisition cards 
that were originally issued by the 
tabulating department. 

Upon completion of the packaging 
order, all requisition cards, together 
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In Time.... 
In Dollars . . . 
In Man Hours 
In Power... 


Sunnen Precision Honing 


Aids Defense Production — 


No set up or locating time; removes stock 
rapidly; produces super-smooth finish. 


Low in initial cost (basic machine price 
only $195); economical to operate; re- 
quires only semi-skilled labor. 


Saves skilled labor and training time— 
any intelligent young man can learn to 
do precision work in 24 hours. 


Uses only 1/3 h.p. — relieves internal 
grinders and other machine tools for 
other work. 


hroughout the metal working industry the Sunnen Precision Honing Machine is being 


used by scores of plants working on defense contracts. One manufacturer is using 
22 machines—several are using 14—half a dozen using 8 or more. 


This practical, inexpensive machine 
solves five important problems: 


1. Corrects errors of out of roundness and 
taper produced by previous operations 


2. Produces super-smooth surface 
finishes. 


3. Finishes internal diameters to close 
tolerances both as to roundness and 
straightness. 


4. Maintains alignment established by. 
previous operations. 


5. Provides simple, low cost, production 
method of duplicating sizes accurately. 


Accuracy within .0001” guaranteed! Can 
be set up and ready to go in less than 


a minute! Range — internal diameters 
from .185” to 2.400”. 


Write at once for an 8-page bulletin— 
or if you prefer a sales engineer will be 
glad to call and demonstrate in your 
plant on your job what this machine can 
do for you! 


SUNNEN PRODUCTS COMPANY 


7938 Manchester Avenue, St. Louis, Missouri 


Canadian Factory, Chatham, Ontario 








“Accurately re- 
moves last ‘tenth’ 
of stock." 








Hardened Stee! Geors. Honing used : : 
to remove any distortion after hord- Orit dig Seshing 
ening and to selectively size the 


“Increases sales 
geors to uniform diameters. ‘ 


appeo! of 





SUNNEN Precision Honing Machine 
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Ira W. 
Jersey 


"We 


Veelos 





YOU SAY 
HES FROM 
MISSOURI? 


users of Veelos V -Belting in Missouri, having used 
it for better than two years. We therefore feel 
justified in stating that your belt has given us 
superior life and wear as compared to the con- 
ventional V-Belt. The extra life obtained has been so far in 
excess of the moulded V-Belt that we hesitate mentioning the 
ratio. But let’s say it’s four to one.” 


Veelos V-Belts stand up under long periods of punish- 
ing service. One important reason: The patented link 
construction permits easy control of tension. Ask your 





























Thomas, Maintenance Superintendent of 


Cereal Co. at St. Joseph, Missouri, says: 


are probably one of the first and oldest 





distributor. 








CALL A V-MANI When you run into a belting 
problem that seems to defy the slide rule, call a 


Veelos V-Man. 


trained in power transmission work. The first thing 
he does is to arrive promptly when you write for him. 


MANHEIM MANUFACTURING & BELTING COMPANY 


FAC 











VEELOS 


V-BELT 


ADJUSTABLE to any length 
ADAPTABLE to any drive 


He's a sales engineer specially 


MANHEIM, PA. 





POWERFUL GRIP OF NEW OCTOPUS FLAT TRANSMISSION 
BELTING REDUCES SLIP! FACT! — GREAT RESILIENCE ENDS 
STRETCH! FACT! — EIGHT YEARS OF RESEARCH DEVELOPED 
THIS BELTING THAT INCREASES YOUR RATE OF PRODUCTION ! 













with the finishing department and 
cost department copies of the packag- 
ing orders, are returned to the tabu- 
lating department. This department 
then punches into the requisition 
card the actual quantity of supplies 
consumed, and at the same time mul- 
tiplies in the standard cost value of 
this consumption. 

The tabulating department controls 
all finishing supplies entering into 
production, although some are not 
directly allocated to a specific job, 
For example, glue for sealing shipping 
containers is requisitioned by the pro- 
duction department as it is needed, 
on so-called miscellaneous requisi- 
tions. No attempt is made to allocate 
such items to the cost of specific 
products; they are instead taken into 
the manufacturing overhead. The 
special “miscellaneous requisition” is 
the only requisition that can be origi- 
nated outside of the tabulating de- 
partment, but even then it is neces- 
sary for the person issuing the special 
requisition to secure a registry num- 
ber from the tabulating department 
so that all requisitions may be proper- 
ly accounted for. 


Purchasing Department Interested 


The purchasing department, of 
course, is vitally interested in the fin- 
ishing supply inventory situation, and 
practically all its actions are the result 
of a study of the finishing. supplies 
inventory position report. Just how 
this report enters into their work 
is explained later. At this point it is 
necessary to see how the information 
on commitments and purchase orders 
enters the tabulating tub. When the 
purchasing department issues a com- 
mitment order to a vendor, the tab- 
ulating department punches a com- 
mitment card. This card is placed in 
the tabulating finishing supplies tub. 
When the purchasing department 
issues a purchase: order, tabulating 
proceeds to punch a purchase order 
card. This is likewise placed in the 
inventory tub. If the purchase order 
applies against a previously issued 
commitment order, the commitment 
order number will be punched into 
the purchase order card and auto- 
matically applies againgt.the commit- 
ment balance. Whes’ the. material is 
received, a copy of ‘the receiving 
ticket comes to the tabulating de- 
partment, and a receiving ticket card 
is placed in the tub for the quantities 
indicated. This card shows not only 
quantity but also dollar values at 
standard cost. 

A considerable quantity of sup- 
plies is withdrawn on shipping orders. 
These supplies may be returned to 
the vendor, or more usually may be 
used for redressing or display pur- 
poses. Whenever such an order is 
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E tool is but an extension of the 
hand,” say the philosophers. It can 
accomplish the things for which it was 
designed only through power and gui- 
dance supplied by the hand. The logic 
applies most aptly to files. Here are 
some hints on making files more effi- 
cient—more obedient to your command: 


Use the correct file for the job. You 
wouldn’t drive a spike with a tack ham- 
mer, shave with a bowie-knife, or cut 
cloth with sheep-shears. The good me- 
chanic is equally exacting. For metals 
which are soft, yet ductile and tough— 
like brass and copper—he uses a Brass 
File, whose specially designed double- 
cut teeth remove these metals rapidly 
and with a minimum of clogging. 


9 For rapid filing of aluminum, which is 
still softer, he uses a Type A Aluminum 
File—a file with a coarse, deep upcut and 
a fine, light overcut which removes metal 
rapidly and also 
prevents ‘‘chan- 
neling,’’ ‘‘clog- 
ging” and “‘chat- 
tering.”’ For lead, 
which is extra soft, 
he uses a Lead 
Float File. Lathe 
filing, with its spe- 
cial technique, 





Fig. 1 

calls for a Long Angle Lathe File. The 
long angle permits the file to cut very 
rapidly without clogging and to leave 
an extremely smooth finish. 


For keyways, slots and for narrow 
work and sharp angles he selects Pillar, 
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Square, Three-square or Warding Files; 
Knife Files for extra-narrow places. For 
the infinite angles, curves, holes and slots 
encountered in model and die making, or 
for fine-instrument assembling and re- 
pairing, there is a multiplicity of shapes, 
sizes and cuts in small “‘precision’”’ files 
commonly known 
as ‘‘Swiss Pat- 
tern.”” And 60 on. 
. .. There are, in 
fact, more than 
3000 kinds, cuts 
and sizes of files 
in the Nicholson 
and Black Dia- 
mond lines—each 





Fig. 2 

having a special advantage over the 
others for a given job or purpose. “Know 
your files and get ahead,” is good advice! 


Keep the file cutting. One of the easiest 
ways to ruin a file is to use too much pres- 
sure—or too little—in the stroke. Dif- 
ferent materials, of course, require differ- 
ent touches; but, in general, just enough 
pressure should be applied to keep the 
file cutting at all times. If allowed to 
slide over the work, the teeth of the file 
rapidly become dull; and if they are 
“overloaded” by too much pressure, they 
are likely to chip or clog. 


Place work at proper height for filing. 
Most work to be filed is held in a vise. 
For general filing, the vise should be 
about elbow height. If a great deal of 
heavy filing is to be done, it is well to 
have the work lower. If the work is of 
a fine and delicate nature, it should be 





raised near to the worker’s eye level. 
For work which is apt to become dam- 
aged by pressure when held in a vise, it 
is well to provide a pair of “protectors” 
—blocks of zinc, copper, or other fairly 
soft metal for placing between the jaws 
and the work to be held (see Fig. 1). 


Take care of your files. A file’s life is 
greatly shortened by improper care as 
well as by improper use. Files should 
never be thrown into a drawer or tool 
box containing other tools or objects. 
They should never be laid on top of or 
stacked against each other. Such treat- 
ment ruins their keen cutting edges 
Keep them separated—either standing 
with their tangs in a row of holes or 
hung on a rack by their handles (see 
Fig. 2). Keep them in a dry place so 
rust will not corrode their teeth points. 


It is also of 
great importance 
to keep files clean 
of filings or 
‘‘chips,’’ which 
often collect be- 
tween the teeth 
during use. After 
every few strokes 
the good mechanic Fig. 3 
taps the end of the file on the bench to 
loosen these “‘chips.’’ And he always has 
on hand a File Card or Brush. The cut-’ 
ting edges of the file should be brushed 
frequently (see Fig. 3) —and always before 
putting the file away. 


NICHOLSON FILE CO. Providence, &.1., U.S. A. 
(Also Canadian Plant, Port Hope, Ont.) 


pert t 








LONG ANGLE LATHE FILE 
Here is one of the many kinds of special- 
purpose files designed by Nicholson toward 
more efficient filing on specific types of work 
and materials. Long angle (of teeth) affords 
fast cutting and self-clearing; requires less 
pressure, and virtually eliminates pinning 
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up and scratching. Safe (uncut) edges pro- 
tect shoulders and the dog. Can also be used 
for bench filing of many materials — such 
as aluminum and compositions of brass and 
bronze. Available through mill-supply houses 
in either Nicholson or Black Diamond brand. 
Send for FREE TECHNICAL BULLETIN. 





























































































































GIvING wings to America. . . 
speeding output for vital defense in- 
dustries . . . helping lift the load of 
production pressure everywhere 
... you'll find R & M hoists and 
cranes doing the job with uninter- 
rupted service and minimum cost. 

R « M hoists can solve your mate- 
rial-handling problem, whether it’s 
making airplanes or cotter pins. They 
are designed to fit any make of 
monorail or I-beam track and oper- 
Albany......... .364 Broadway 


Atlanta.......319 Walton Bldg. 
Baltimore, Lombard & Concor | St. 


eS 

Buffalo... .. 2005 Delaware Ave. 
Chicago... .2400 Madison St. 
Cincinnati. ........418 New St. 


Cleveland. .352 Rockefeller Bldg. 
OO SE 1110 Cadiz St. 
.. .1420 16th St. 
Long Wharf Detroit..... 2921 E. Grand Blvd. 
Houston. .3715 Harrisburg Blvd. 
Jacksonville... .305 Bisbee Bldg. 
Newark..........700 Bergen St. 





Batteries of R & M hoists on an American 
Monorail system answer the call for 
speeding aircraft production in one of 
America’s leading airplane plants. Above 
are two R & M units handling stratoliner 
hulls from production to assembly. Inset 
shows close-up view of 5-ton carrier. 


ate at fast or creeping speeds with 
push-button or rope control. 

R & M cranes are also built for 
every type of material-handling serv- 
ice. Optional two-speed control pro- 
vides low operating speeds with 
simple, fool-proof equipment. 

Call in an R & M expert to study 
your plant layout. He may save you 
thousands of dollars. Do it now by 
contacting your nearest R & M sales 
and service office listed below. 


New York........200 Varick St. 
Philadelphia. . .401 N. Broad St. 
Pittsburgh. ...H. W. Oliver Bldg. 
San Francisco.. .237 Rialto Bldg. 
Seattle. . ...216-17 Walker Bldg. 
Syracuse. .204 State Tower Bldg. 


Montreal. .. . Lyman Tube & Supply Co., Ltd. 


ROBBINS & MYERS, Inc. 


HOIST & CRANE DIVISION 
MOYNO PUMPS e 


MOTORS « FANS e 


« SPRINGFIELD, OHIO 


FOUNDED 1878 
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issued, it is first routed to the tabu- 
lating department in order to de- 
termine whether supplies are available 
before the order gets into the ship- 
ping department. If the supplies are 
available, a sales order withdrawal 
card is punched, which of course ear- 
marks the stock by placing it in the 
inventory tub behind its proper sup- 
ply code number. 

Up to this point we have fol- 
lowed through every transaction 
affecting finishing supplies inventory. 
There is one additional card often 
used called the “minimum indication 
card.” On certain items of supply it 
is often desirable to maintain a mini- 
mum warehouse floor stock inventory, 
and on certain others it is desirable 
to maintain a minimum commitment 
quantity to be carried in the ware- 
house of the vendor. Whenever the 
actual commitment falls below the 
minimum point indicated, purchasing 
department places a new commitment 
order; similarly, whenever the avail- 
able for planning position falls below 
the minimum floor stock point, addi- 
tional purchase orders are issued to 
bring the available-for-planning posi- 
tion above the minimum point. 


See the Flow Chart 


On the lower right-hand portion of 
the flow chart are shown a group of 
cards representing the transactions on 
a specific item of supply, together 
with the indication of how these cards 
affect the finishing supplies inventory 
position report. 

The inventory position report car- 
ries simultaneously six balances and 
two minimum indication points. In 
the commitment column is shown the 
net balance of all commitments on a 
given item of supply after deducting 
the amounts that may have been 
ordered out on purchase orders. The 
commitment order card acts as an 
addition and the purchase order card 
acts as a deduction. 

The “available for planning” col- 
umn shows the quantity of supplies 
either on hand or on order over and 
above the requirements for production 
already planned. In other words, the 
balance shown in this column is the 
quantity of supplies available for addi- 
tional planning. Packaging orders 
issued cards act as a deduction in this 
column. Purchase order cards act as 
an addition. Whenever this column 
shows a credit figure, it indicates that 
supplies required to fill planned pro- 
duction are greater than the com- 
bined “on order” and “available in- 
ventory” quantities. The purchasing 
department must proceed to cover 
these requirements. 

The next column indicates the “on 
order” position. Here we add the 
quantities appearing on purchasing 
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ALL OUR CUSTOMERS ARE VERY MUCH 
PLEASED WITH YOUR TURBINES...” 


Says LEADING PUMP MANUFACTURER 


7, eres SE Te Few eR le 


COPPUS BLUE RIBBON PRODUCTS 


Designed for your Industry 
Engineered for You 


©) Sam 








COPPUS DENNIS FANMIX GAS COPPUS VANO BLOWERS. 
BURNER. New method of mix- 1001 uses. High efficiency on 
ing gas and air insures perfect special installations where or- 
gas-air ratio—instant, complete dinary fans fail. Bulletin 





combustion. Bulletin 410-2, 115-6. 












Another COPPUS 
BLUE RIBBON product 


“The turbines we have used of your manufacture CPUs BONER MANNSLE 


BLOWERS AND EXHAUSTERS. 



























have been doing very fine service and apparently all + nor pea bare tegpereere ee ae Ten 
to standard manholes. Bulle- Perfect, uninterrupted filtra- 


our customers are very much pleased with the units,”’ 
writes a top-notch pump manufacturer to Coppus. 
No wonder. Besides the economy of buying a pump 


tin 161-3. tion. Bulletin F-310-4. 














equipped with a small steam turbine to fit a small job 
— the user of Coppus Blue Ribbon Steam Turbines To YOU 
MEANS 
benefits from these other five product advantages: WHAT THE BLUE RIBBON ae 
* ° ; Coppus pro ucts, 
(1) Precision workmanship — controlled by Johans- The Blue Ribbon LFA manufacture = 
son size blocks. is the mark & Ly “ result, * % parce 
igilant 1 in 19 
(2) Encased governor — slow speed, leverless. pe Turbine anda porated by steam, 


Bulletin 135-9, 











(3) Separate safety trip — pilot-operated, leverless. orders. gas. Write today : we horizontal 
° 02 mee ir or ope 
(4) Partial load economy — by individual nozzle which describes. poorer reducers. 
control. types, and built-in 
(5) Dynamometer tested — before shipment. 





H. P. not E. P.* for small H. P. jobs 


*Elephant Power — a large-size turbine for a 
*- job a small-size Coppus could handle. Save 
investment cost with a Coppus Turbine sized 

close to your needs. 
Coppus Engineering Corp., 208 Park Avenue, Worcester, Mas- 
sachusetts. Sales Offices in THOMAS’ REGISTER. See 


SWEET’S CATALOG for the other “Blue Ribbon” products— 
air filters, gas burners, blowers ventilators, fans. 
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orders and deduct the quantities ap- 
plicable against these purchase orders 
as they appear on receiving ticket. 
The column headed “available for 
production” is of special interest to 
the production planning department. 
Here is indicated the balance of sup- 
plies over and above quantities actu- 
ally released for production. The re- 
ceiving ticket card acts as an addition 
to this balance, and the packaging 
orders released card acts as a deduc- 
tion. As long as this column shows a 
debit figure, it indicates that all pack- 
aging orders released calling for this 
item of supply can be manufactured. 
As soon as this column shows a credit 
figure, it indicates that the supplies 
on hand are not sufficient to cover 
the packaging orders released. In that 
case, reference to the “on order” col- 
umn alongside would indicate whether 
the quantity on order would be suffi- 
cient to cover this negative posi- 
tion. If it is, and delivery is expected 
within a day or two, the packaging 
order, but not the requisition, is re- 
leased to the production department. 
It has previously been mentioned 
that, whenever this balance shows up 
as a credit figure, the tabulating de- 


N T partment operator inserts in the files 
= [ UJ @) R F S C . as a “‘short list” indication. As soon as a 
receiving ticket is received for this 

particular item of supply, all parties 

are advised; if the quantity received 

is sufficient to take care of the short- 

age, the requisitions are then released 


4 é to the production department. 
| An Accounting Figure 

: | The floor stock inventory is almost 

entirely an accounting figure. As the 

. | name implies, it shows the inventory 

Z = 3 | of the supply without taking into 


account any earmarking which may 


have been done for planning pur- 

N C A N y) f S ( b N T | poses. The balance is not changed 

until the production order is com- 

pleted and the exact quantity con- 

sumed can be accounted for. The 

value column carries the total cost 

Since 1900 ¢ hampion Lamp engineers have devoted of the floor stock inventory at the 

| standard cost figure. This column acts 

as a detailed ledger of the finishing 

| supplies inventory account. This ac- 

the most for your money. Champion Lamps, licensed un- | count is carried on our books at 

standard cost. Small variations from 

standard costs at the time of pur- 

lamp patents, are available at the lowest prices in history. | chase are written off to purchase 

Ask your supply house about Champion Lamps. variance, which in turn finds its way 

into cost of sales. Major changes in 

cost of finishing supplies justifying 

a change of our total standard cost 

of the finished product are of course 
reflected in this account. 


ee BME skins supplies inventory, such a5 the 
packing orders issued, packaging or- 


i. i a Vass achusetts | ders released, the commitment or- 


i ee 2 ee ee ee 2 ee | ders issued, purchase orders issued, 
receiving tickets, and sales orders of 


| ] | ¢ > rT 
themselves to the deve LOp nie nt and pe acaeareleme) lamps 


having the precise standards that are your assurance oO! 


der General Electric incandescent and electric discharge 
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HERE’S A NEW CRANE SERVICE 


TO HELP YOU AVOID PLANT INTERRUPTIONS 


Crane announces publication of a new series of | manship—shows a lot of practical hints on how 
Shop Bulletins designed to help you train new to install and service piping equipment. Ask your 
maintenance men and improve the work of vet- Crane Representative—or write us—for copies to 


erans. Bulletin No. 1 is now ready. It covers work- be distributed among your maintenance force. 


CRANE CO., GENERAL OFFICES: 
836 S. MICHIGAN AVENUE, CHICAGO 
VALVES © FITTINGS + PIPE 
PLUMBING + HEATING + PUMPS 


NATION-WIDE SERVICE THROUGH BRANCHES AND WHOLESALERS IN ALL MARKETS 
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IT TAKES EXPERIENCE 


to protect production 
from weather troubles! 


RIAI 


ROSS 


s of products, Ross — 
fi intaining conditions of temperatur 


ond eee te 1000°F and humidities awoteen 
pai to 100%. You can rely wes ne than 20 
«ar erience ot Mm 
. ed upon exp ‘. 
aa "ee -sepeit of our illustrated 20 page boo 
years. 


No obligation. 


j. 0. ROSS ENGINEERING “i 
350 Madison Ave., New York, N. ¥- 


12953 Greeley Ave- 
3 ERING of Canada 
nent enemies Montreal DETROIT, MICH. 
Dominion Sa. BU . 





s of different type 


201 N. Wells St. 
CHICAGO, ILL. 
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any one day, are included in the 
inventory position report of the fol- 
lowing day. Generally, the inventory 
position report is issued between 10 
and 1] a.m. covering all transactions 
up to 5 p.m. of the previous day. As 
soon as a transaction card is filed 
behind an inventory guide, a “bal- 
ance changed” signal is placed in the 
tub behind the guide. ‘The following 
morning, the inventory position re- 
port is run up for every item showing 
a “balance changed” signal. 

The inventory position report is 
run up in triplicate; one copy marked 
“production department” is for use 
of the production planning depart- 
ment and the production superin- 
tendent, and is used by them in de- 
termining the advisability of releasing 
packaging orders for production. The 
second copy marked “purchasing de- 
partment” is used by that department 
for the purpose of ordering supplies. 
The third copy is retained in the 
tabulating department for interdepart- 
mental reference. 

There are certain technical inter- 
relations between the “available for 
planning” and the “available for pro- 
duction” columns, as well as between 
the “available for production” and 
the “floor stock” column. Similarly, 
there is a relationship between the 
“on order” and the “commitment” 
columns. These positions are affected 
among other things by the actual 
production overrun of the vendors 
in the production of supplies, as well 
as by our own production department 
in using up the total available bulk. 
However, it does not seem worth 
while to complicate an already long 
description with an explanation of 
these minor variations. 

One of the advantages claimed for 
the ledger card system of maintaining 
perpetual inventories is the ease with 
which it is possible to refer to a 
record card to determine the latest 
balance. This, of course, is a serious 
consideration because, if the pur- 
chasing department or the production 
department wishes to know the in- 
ventory of supplies or its planning 
position, it would be unsatisfactory to 
stop to add up the various transac- 
tions that may have transpired since 
we last took a look at the inventory 
situation. However, we have a neat 
way of overcoming this situation. 
Whenever a balance changes on an 
item of supply, and this item appears 
on the inventory position report, we 
automatically punch a summary card 
giving every balance appearing_on the 
inventory position report. These cards 
are then interpreted, and it is possible 
to determine at a glance all the fac- 
tors referring to the specific item. 

This card is so useful to the pur- 
chasing department that we now 
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Above: Baker Trucks removing 


ous from a ~ the — Above, right: Baker Trucks picking up one of 
ee We cee aes SS 6 hundreds of heavy dies used in North American's 
winch. Same truck quickly car- drop-hammer department. 

ries die to storage area. 


@ Geared for highest efficiency in turning 


Below: Aerial view of North American Aviation’s huge 

Inglewood, California factory. Vast areas and heavy 

handling operations of aircraft plants emphasize the 
need for Baker Trucks. 


out fighting planes for the United States 
and Great Britain, the huge modern plant 
of North American Aviation, Inc., at Ingle- 
wood, California, uses every available means 
for stepping up production. Baker Trucks 
are called into service in the busy drop- 
hammer department, where they make short 
work of removing and installing heavy dies, 
carrying them rapidly to and from the 


outside storage area. 


BAKER INDUSTRIAL TRUCK DIVISION 
of THE BAKER-RAULANG COMPANY 
2178 WEST 25th STREET + CLEVELAND, OHIO 





In Canada: RAILWAY AND POWER ENGINEERING CORPORATION, LTD. 


INDUSTRIAL TRUCKS 


REG. U. S. PAT. OFF. 
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Blueprints, plans, and dies are safer when 
your plant is enclosed with Cyclone Fence 


ITH Cyclone Fence you can make 

every person who enters or leaves 
your plant show credentials at closely 
guarded gates. Thus it helps your watch- 
men guard every part of the plant from 
thieves, saboteurs and snoopers. Cyclone 
does this job day and night—efficiently and 
economically. Cyclone Fence is built for 
long life—made as nearly tamper-proof as 
possible. Before you buy any fence, it will 
pay you to consider some of the features 
that make this famous fence so durable. 


WIRE MESH—made of heavy, rust-resistant 
copper steel wire. Galvanized to provide 


Notice how key locks 
barbed wire in exten- 
sion arm. Wires are 
easily adjusted. 


Spring coupling in top 
rails allows expansion 
and contraction—pre- 
vents damage. 


additional protection against weathering. 
POSTS—H-column steel—strongest possible 
construction for its weight--set in concrete 
bases that frost can’t weaken. 
TOP RAILS—tubular steel. Spring cou- 
plings compensate for expansion and con- 
traction—prevent broken and bent rails. 
EXTENSION ARMS — Several types are 
available. Barbed wire is locked in by key 
inserted at end of arm. This allows adjust- 
ment of wires. 
GATES—Strong and well-braced. Cyclone’s 
ball and socket hinge permits free swing- 
ing, prevents dragging. 
ERECTION SERVICE — Cyclone factory- 
trained erection crews are on our own pay- 
roll and we are responsible for their work. 
DO YOU KNOW how little Cyclone pro- 
tection costs? We can provide fence of fa- 
mous Cyclone quality at a price comparable 
to any of similar weight. Cyclone has many 
types of fence to choose from. Get the facts 
now. Send for our big, free book on fence. 
CYCLONE FENCE DIVISION 
(AMERICAN STEEL & WIRE COMPANY) 
Waukegan, Il. 
Branches in Principal Cities 
United States Steel Export Company, New York 





32-Page Book on Fence 


Send for our free 32-page book 
that tells all about fence. 
Crammed full of facts, specifi- 
cations and illustrations. 
Shows 14 types—for home, 
school, playground, and busi- 
ness. Whether you need a few 
feet of fence or 10 miles of it, 
you need this valuable book. 
Buy no fence until you see 
what Cyclone has to offer. 





CYCLONE FENCE 

Waukegan, Ill. Derr. 981 

Please mail me, without obligation, a copy of ‘Your 
Fence—How to Choose It—How to Use It.” 


I am interested in fencing: [) Industrial; [1 Es- 
tate; [) Playground; [) Residence; [) School. 


Approximately 








CYCLONE FENCE 


UNITED STATES STEEL 
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duplicate a complete set of position 
cards, or “balance cards,” and send 
them to the production department 
with the inventory transaction report. 
On all items on which they wish to 
take action, the purchasing agent 
simply writes on the back of the card 
the quantity they wish to purchase 
and the vendor from whom quota- 
tions are to be secured. If it is a 
question of purchasing additional sup- 
plies from an established source, all 
the purchasing agent does is to write 
on the back of the card the quan- 
tity to be purchased. In either case, 
the transcribing department prepares 
the required purchase order from the 
standard description of the item or 
prepares the necessary quotation form. 
A new inventory position card is 
arrived at every time a change in in- 
ventory takes place. Of course, if half 
a dozen transactions occur in the 
course of the same working day, only 
one new inventory position card is 
arrived at when the inventory trans- 
action report is tabulated the follow- 
ing morning. It is difficult to imagine 
any system other than a tabulating 
machine method that would maintain 
six running balances all in one place. 
In our previous method of maintain- 
ing inventory control, we had sepa- 
rate cards for the purchasing position 
—that is, “commitments and orders,” 
and “available for planning” position. 
However, an “available i produc- 
tion” position could only be arrived 
at by a reconciliation of packaging 
orders issued and released and pur- 
chase orders partially completed. 
Floor stock inventory could be ar- 
rived at only at semi-annual closing 
periods when production was brought 
to a complete standstill, and, of 
course, at no time was the dollar 
value of the inventory available. The 
benefits we have derived from the 
system outlined in this article are 
sufficient to warrant the coordination 
of all departments and inventory 
transactions quite apart from the mon- 
etary savings in record keeping. 





A Glance Tells the Status 
(Continued from page 106) 





the completion date and, with the 
route sheets and the part orders at- 
tached, are sent to a specially con- 
structed electric typewriter which is 
designed to handle these small tick- 
ets without it being necessary to turn 
them around the platen. 

On this machine are typed the 
time tickets, in triplicate for each 
operation, and the shop transfer in 
duplicate. These tickets are entirely 





THIS CRANE 
IS CERTAINLY 
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” Vou bet-and a QUIET RUNG CRANE 
/s a LONC WEARING CRANE 


Listen to the cranes in your plaut. Grinding and screech- 
ing are unfailing signs of excessive wear in a crane—and 
that means expensive maintenance and repairs. Whiting 
cranes run smoothly and quietly. They have roller 
bearings, tapered-tread drive wheels, flexible couplings, 
oil-flushed load brake, rotatingaxle bearings, and many 
other special features. That’s why Whiting cranes give 
you extra years of service. Capacities from 1 to 400 tons. 
Also electric hoists from % to 7% tons. Whiting 

Corporation, 15689 Lathrop Ave., Harvey, Ill. 

Builders of quality cranes for over 50 years. 


SEND FOR BOOKLET “How te Write a Traveling Crane Specification.” 
ie Pee bs os Os Spr , 











_ For more and better 
\ materials handling | 
at lowest possible 
cost, it will pay you 
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Darnell Dependa- | 
bility assures sav- 
ings, service, safety, 
speed. A caster or | 
wheel for every use. 











You are sure tofind 
the exact caster or 
wheel for your indi- 
vidualrequirements 
in the Darnell line. 





Write for this FREE MANUAL 
192 pages of helpful infor- | 


mation. Here is a valuable | 
data and reference book that 


should be in your files . . 
Write for your copy today! 


DARNELL CORP., LTD., tonG Beach, cariF. 


36 N. CLINTON, CHICAGO e 60 WALKER ST., NEW YORK 
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pre-written, bearing all the informa- 
tion necessary to cost, payroll, and 
production departments, leaving on 
the time ticket only the man’s clock 
number and date completed to be 
entered at the time when the job is 
actually performed. 

When the time tickets have been 
typed, the route sheet is pasted to a 
specially constructed envelope in 
which are placed the prints for each 
operation and, in a separate pocket, 
the ticket for each operation. 

This envelope, with the route sheet 
on it and all prints and tickets in it 
(except the part order which remains 
clipped to the outside), is then 
passed to the dating desk where each 
ticket is marked with the date each 
particular operation is due to be 
finished. 

At this time one stub is pulled 
from the time tickets for those de- 
partments upon which we keep de- 
partmental load records. This copy 
goes immediately to the load clerk, 
and all other copies are returned to 
the envelope which itself is marked 
on the outside with the date on 
which it is due to be sent to the 
shop. 

‘These envelopes are filed by “MC 
number” and “date due in shop” in 
open box files. 


Pulled From the File 


On the date they are scheduled 
to go to the shop, these envelopes 
are pulled from the file, part orders 
detached from the envelope, stubs 
torn off and filed in consecutive 
order by part number under the MC 
number on the production control 
boards. For purchased parts the copy 
of the purchase requisition is filed in 
front of the part order. The fact 
that the part order is § inch higher 
than the other tickets permits order 
number, size and style, part num- 
ber, operation number and depart- 
ment in which operation is to be per- 
formed, finish date, date of issue to 
shop, and number of pieces to remain 
visible. 

The envelope with all tickets and 
prints in it and the route sheet at- 
tached then goes to the department 
requiring them first. That is to say, 
purchased finished parts go to the 
receiving department, steel blanks to 
the cut-off department, castings to 
the castings department, etc. From 
the point of origin they travel with 
the job through all operations until 
the parts are finished and traced into 
main stores ready for assembly. 

In the originating departments the 
envelopes are filed by MC number 
and scheduled date. As the job moves, 
the stub is filed on the outside of 
the envelope, bearing the inspector's 
okay. The trucker picks up the work 
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That’s the Output Record of 
this Crushing Plant . . . and It’s 
Been Powered by One Lo-Main- 
tenance Motor for 20 Tough Years 
Without a Single Motor Failure. 


THE AIR IN A BUSY CRUSHING 
MILL is thick with abrasive, motor- 
clogging, limestone dust. It’s one of the 
toughest places for a motor to perform! 


Yet every operating day for 20 years 
this 400 hp — 440 rpm Lo-Maintenance 
Motor has been driving all the equip- 
ment in the crushing plant of the 
Petoskey Portland Cement Co. through 


a common line shaft... 


Without a single break in its depend- 
able performance, it’s been turning out 
an average of 1800 tons of crushed lime- 
stone every operating day in every month 
of every year — altogether enough stone 


highway 


the moon/ 








j 
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to build a four lame, concrete super- 


highway around the moon! 


That’s the kind of money-saving, 
dependable motor performance Lo- 


Maintenance Motors are giving in thou- 


country . 


It’s full measure performance — more 
. . based 
on such outstanding features as inde- 


than just a rated horsepower . 


structible rotor, distortionless stator, high 


uper- 
around 









DRIVING ALL THE EQUIPMENT 
in the crushing plant of the Petoskey 
Portland Cement Co., Petoskey, Michi- 
gan, through a common line shaft, 
this 400 HP Lo-Maintenance Motor has 
been giving full-duty, low cost serv- 
ice for 20 years without a let-down! 


carbon steel frame, no stint or skimp in 
materials or workmanship. 

If you want motor performance like 
this in your plant, call the engineer in 
the district office near you, or write 
Allis-Chalmers, Milwaukee, Wis. A 1422 


©)ALLIS-CHALMERS LO-MAINTENANCE MOTORS — 


A COMPLETE LINE FOR EVERY PURPOSE...ONE-HALF HORSEPOWER AND UP 





























































Anchor Fence Provides Inside and Outside 
Protection Against Saboteurs and Spies 


In times like these you must have 
fences around your plant property. 
But to get complete protection you 
must also have strong Anchor 
Fences inside your property—sur- 
rouncing power plants, transform- 
er stations, chemical storage, raw 
materials, fuel supplies and other 
vulnerable spots where spies and 
saboteurs who might be on your 
payroll right now could curtail or 
destroy your Defense work. 
Anchor Fences are “Walls of Steel’’ 
that say “Keep Out” to spies and 
saboteurs. Allow only trusted em- 
ployees to have access to your 
vital plant buildings. 


SEND FOR THE ANCHOR EN- , 


GINEER. He’ll show you how an 





Zz 

, 

| a POST FENCE CO., 
<_ 


Anchor Fence installation can pro- 
tect your plant from both inside 
and outside saboteurs with a min- 
imum of expense for policing. 
He’ll show you how an Anchor 
Fence can be quickly installed, yet 
can be moved and reinstalled with- 
out loss in case of plant expan- 
sion. He’ll give you the benefits of 
Anchor’s long experience in com- 
plete fence protection. 





AN ANCHOR FENCE ENGINEER will gladly help you plan 
complete protection for your plant. Write or wire to: ANCHOR 


6620 Eastern Ave., Baltimore, Md. 


NATION-WIDE SALES AND ERECTING SERVICE 











and moves it to the next operation. 
Upon arrival in the next department, 
the ticket covering the work to be 
done in that department is taken 
from the envelope by the trucker and 
placed in the foreman’s date file under 
the due date on the ticket. The stub 
of the ticket showing completion in 
the previous operation is placed in 
the outgoing mail basket. 

All departments are expected to 
work to the dates on the tickets. 
If we elect to accelerate: the sched- 
ule, instructions are issued to the 
shop that by a certain date all de- 
partments should be working a given 
number of days or weeks ahead of 
the ticket dates. 

These date boxes are constantly 
checked by the stotkchasers, and all 
items behind date are pushed through 
to scheduled time. 

Hourly pick-up of these tickets 
brings them back to our production 
control board so that we can defi- 
nitely know the status of each part 
in process at all times. 


Distinctive Color Scheme 


The use of a distinctive color 
scheme permits a quick check of the 
over-all status of any MC as well 
as of individual parts. For example, 
the shop transfer, which is really a 
deposit slip showing that the mate- 
rial is in the storeroom ready for 
assembly, is red. A glance at the 
boards assigned to a particular MC 
will suffice to show the approximate 
percentage of completion. 

The photograph gives some slight 
indication of the color scheme, the 
darker tickets being the bright red 
shop transfer and the olive green 
receiving slips. 

On the individual parts the bright 
yellow stub indicates parts for which 
purchase orders have been issued, and 
shows the date on which delivery is 
specified; the receiving slip is green; 
the production time ticket is pink, 
indicating parts in process. Each 
ticket bears the department and oper- 
ation symbols and the date upon 
which the operation is scheduled to 
be performed as well as the actual 
date upon which the operation has 
been performed. 

When the date finished on any 
ticket is more than 24 hours back 
of the date scheduled, the stock- 
chasers are notified to follow and ex- 
pedite that particular part. 

There are no secrets in our pro- 
duction performance. The boards are 
subjected to a constant check by 
stockchasers, foreman, and company 
officials. We are also able on short 
notice to pick off our deliveries for 
the ensuing month, or the delivery 
date of any MC in process. 

Our departmental loading proce- 
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It’s 9 to 1 you’re headed for trouble, too, IF you don’t look to 


your Electrical Wiring NOW! 


Look ahead now and sidestep trouble later. 
Just how safe—or unsafe—is the electrical 
wiring in your plant? Better check before 
it’s too late . . . before new defense con- 
tracts add an extra burden on what may be 
already overloaded circuits. Idle men, ma- 
chines and penalties for lagging production 
are costly. What's more, even without that 
added strain, authorities agree that nine 
out of ten industrial plants need rewiring. 


Is your plant one of them?... Anaconda’s 
“Industrial Wiring Survey” and the “‘In- 
dustrial Wiring Guide” will help you to 
find out. The Survey enables you to make 
a step-by-step analysis of your electrical 
circuits; the Guide tells you how to cor- 
rect the conditions found. 

Play safe! Sidestep electrical failure later 
by sending for your free copies of the 
Survey and the Guide now. 41359 


Anaconda Wire & Cable Company e General Offices: 25 Broadway, N. Y. C.; Chicago Office: 
20 N. Wacker Dr. ¢ A subsidiary of Anaconda Copper Mining Company Sales Offices in Principal Cities 


USE MODERN IMPROVED 








Two free books for you! They'll simply, 
surely find any electrical wiring trouble 
in your plant; explain how to correct it. 
W rite for them today! 


ba 
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Lack of “elbow room” complicated this piping job. Yet custom-built ARMCO 
Pipe went in like clockwork and saved time and trouble for the mill. 


OOM UE i ist 


f 
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When piping problems pile up—whether it’s high costs, excessive maintenance 
or complicated assemblies—take this friendly tip. Sturdy Armco Spiral Welded 
Pipe will simplify the job and save as much as 30 per cent on the cost of a 
single installation. 

Armco’s method of prefabricating pipe means that standard or special fittings 
are made-to-order and come welded to straight pipe runs. This eliminates a pair 
of flanges at every bend, reduces weight and saves hours of tedious assembly. 
With Armco Spiral Welded Pipe even the most complicated assemblies slip 
together like magic. 

Efficient operation is also assured, ARMCo Pipe is smooth inside for high flow 
capacity and is easy to keep clean. The fewer flanges mean fewer joints and less 
chance for leaks. Maintenance is sure to be low. 

It costs nothing to learn how Armco Pipe can help on your toughest piping 
job. Diameters range from 6 to 36 inches, wall thicknesses from %s to %-inch. 
Just send us your plans and we'll give you a sketch of our proposed design, 


The American Rolling Mill Company, 2261 Curtis Street, Middletown, Ohio. 


Je ARMCO 


SPIRAL WELDED PIPE 
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| dure is carried out through the use 
| of the third copy of the production 
| time tickets. 

It has been pointed out that alj 
| production time tickets are marked 
| with the date due to finish in each 
| department and operation. They also 
| bear the total units allowed for the 
| job. These units are converted to 
| hours after they have been set up on 
| a work sheet at the time of loading 
| and unloading. 


Covers 10-Week Period 


Each of the loading stubs pulled 
is filed under the due date in the 
departmental load file, and stubs are 

| tabulated by weeks. A 10-week period 
is covered by the load forecast. 

At the end of each week a new 
| load schedule is set up showing the 
| number of productive hours worked 

out during the period, the available 
hours for the previous week, available 
hours for the following week, and 
the load for the ensuing ten weeks. 

This entails the addition of each 
new MC entered in the shop and 
| the calculation of the hours worked 
out on the basis of completed oper- 
ations on each part. 

The loading includes not only MC’s 
but also stock orders and_ tooling 
orders (tools for machines shipped). 

Based upon the average hours tre- 
quired to machine, assemble, and 
test each class and size of machine, 
we are able to set a reasonably accu- 
rate schedule for 12 to 18 months in 
advance. 


Long-Range Forecasts 


Actually it is possible to forecast 
deliveries at long range within one 
to two weeks of actual shipping date. 

Through the forecasting of pro- 
duction, it is also possible to set defi- 
| nite delivery dates for the various 
classes of material necessary to the 
production of our machines. 

The procedure outlined here cov- 
ers only the handling of machine 
construction orders. Stock orders and 
tooling orders are handled in a simi- 
lar manner and require no special 
mention. 

In addition to the production con- 
trol system, we are using a tool con- 
trol system which we regard as an 
essential supplement to production 
control. Control boards for one crib 
are now installed, and orders have 
been placed for the boards needed 
in two additional cribs. 

It is not possible to place too 
much stress upon the advantage we 
have gained by the entire installation. 
from the standpoint of the control 
of inventories, the scheduling of de- 
livery dates on purchases, and the 

| meeting of delivery dates for the 
| machines we manufacture. 
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WHITNEY CHAINS 
help you step up to... 


TOF _PRODUCTION 





Positive power-delivery of 
Whitney Chains will help to 
keep machines operating at 
top capacity .. . at constant 
speeds which protect uniform- 
ity of production. Whitney 
engineers can cover your en- 
tire operations with this “pow- 
er bond” .. . by installing 
the correct Roller and Silent 
Chains on every group and 
individual drive. Pass the word 
along, now, to your engineers 

. tell them to check with 
Whitney engineers. 


The Whitney Chain 
& Mfg. Co. 
Hartford, Conn. 


WHITNEY 
‘s1Lenr CHAINS 


for Positive Transmission on Every Power Drive 
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No More Traffic Jams 
(Continued from page 109) 





pulled out as soon as the factory re- 
ports that the orders have been com- 
pleted. This finished product report 
(Figure 3) is delivered to the schedule 
clerk daily by 8:30 a.m. He im- 
mediately pulls the green copies from 
the alphabetical file, and then uses 
the green copies to pull the white 
ones. 

The next step is to give the factory 
advance notice of orders it is ex- 
pected to complete. ‘This is done on 
a white “preference sheet,” the infor- 
mation being taken from the white 
copies left in the above-mentioned 
file. The list is made up four weeks 
in advance of due dates, and is kept 
up to date by crossing off orders that 
have been completed. 

Thus, for the week of September 
22, the white preference sheet goes 
to the factory on Monday, August 25. 
Orders have been crossed off as com- 
pleted. Monday a.m., September 22, 
has now rolled around. The orders 
that are left are transferred to a 
yellow preference sheet. This is just 
a simple list that says, in effect, 
“Boys, here’s what you have to de- 
liver this week. Get going!” 

There is a third preference sheet. 
The week of September 22 has come 
and gone. It’s Monday, September 
29. So what's left is transferred to a 
pink preference sheet. This means 
goods overdue, a fall-down in sched- 
ule, a broken promise. The items on 
the list are split up into large, medium, 
and small groups and re-scheduled. 
The sad news is then relayed to the 
customer. 

Of course the impression must not 
be left that one need only set up 
mortgage sheets and a couple of files, 
then send white, yellow, and pink 
notices to the factory. There are 
certain activities out in the circular 
saw division’s factory office that can- 
not be overlooked. 

Two head expediters work out of 
this office. When the white prefer- 
ence sheet reaches the office (four 
weeks in advance, remember) all or- 
ders on it are transferred to their 
sheets. One man handles all orders 
calling for saws up to 10 inches; the 
other, saws 10 inches and over. 

For convenience and to facilitate 
follow-up, the first expediter’s sheets 

are broken down into (1) special 
customer orders for wood saws, (2) 
stock orders for wood saws, (3) stock 
orders for secondary-line saws, (4) 
orders for metal-cutting saws. 
The other expediter’s sheets cover 
































































SEE HOW YOU SAVE TIME 


WITH THE TR/ CLAD MOTOR 














1. 
to Handle 


They can be moved into 
position easily because of their 
light weight and compactness. 
The shape of the bearing hous- 
ings and the location of end- 
shield fittings make it easy to 
handle Tri-Clad motors with 
slings. In addition, they are 
sturdily built and do not have 
to be coddled. 







3. Easy 
to Wire 


A large, four-position conduit 
box gives unrestricted working 
space. It can be quickly re- 
moved for wiring. Flexible 
leads are pressed on the ter- 
minals which are permanently 
identified. No soldered con- 
nections are necessary. A stain- 
less-steel, graphic connection 
plate is conveniently located 
on the conduit-box side of the 
motor 


BUILT FOR 
PROTECTION 
FIRST 
+++ TO LAST 


2. Quickly 
Mounted 

or 

Altered 


Their feet are machined accu- 
rately and drilled for standard 
mounting bolts. The reversible 
stator puts the roomy conduit 
box on the most convenient 
side and the end-shields can 
be rotated to any of four posi- 
tions to meet mounting re- 
quirements. 


4. Convenient 


to Lubricate 


All Tri-Clad motors have a 
large oil or grease capacity. 
On sleeve-bearing motors, the 
oil-filler gage can be located on 
either side of the bearing hous- 
ing. A spring cover on this 
gage permits quick checking of 
the oil level. On ball-bearing 
motors, a pressure-relief greas- 
ing system assures rapid and 
thorough greasing. 






‘The: thew Ganeeel Biectrie tele menor ia. 0 cinch to install. 
Its convenience features pay off in precious minutes saved—both 
for those who build motors into machines and for those who use 
them in a plant. 

Next time you order motors, take time-saving into account, 
along with* protection and ; make sure you get 
Tri-Clad motors—now available in a wide range of types and 
integral horsepower sizes to 20 hp. 


Write for Bulletin GEA-3580 which gives full details about these extra 
protection features and other Tri-Clad motor advantages. 
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IF 
TOMORROW 
WOULD WAIT! 


WITH ONLY 60 MINUTES 
to the hour, time is precious, 
inefficiency fatal. 


INDUSTRIAL DUST CONTROL 
is vital to top-speed produc- 
tion. Only Buell Dust Col- 
lectors offer the unexcelled 
efficiency and other advan- 
tages of the van Tongeren 
System, so highly regarded 
by engineers. 


MANAGEMENT APPRECIATES 
that Buell (van Tongeren) 
Dust Collectors combine 
high efficiency with low cost 
to buy and to operate. Find 
out how Buell can save time 
and money for your plant! 


Write for a copy 
of “Bulletin FA-8, 
Dust in Industry” 









COLLECTORS 





BUELL ENGINEERING COMPANY, Inc. 
12 Cedar Street, New York 
Nation-wide service through offices of either Buell Engineering Co. or B. F. Sturtevant Co. 
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orders for saws from 12 inches up. 
These orders are subdivided into four 
groups: (1) Special customer: orders 
for wood saws, (2) stock orders for 
wood saws, (3) orders for metal cut- 
ting saws—these in 12- to 38-in. 
diameters—and (4) all orders for saws 
over 40 inches. 

New sheets are made out every 
two weeks. Every item stays on until 
explained. Nothing can get lost, 
Orders completed are crossed out, and 
of course deleted when the new 
sheets are made out. At the same 
time orders for the next two weeks 
are added. It is these expediters who 
single out the orders that, for one 
reason or another, are not proceeding 
according to schedule. A little pres- 
sure from them is usually all that’s 
needed to get them under the wire. 

There has been no attempt here to 
describe in full the paperwork used 
in the circular saw division. The em- 
phasis has been on the controls used. 
These are, of course, the production 
factors, the mortgage charts, the no- 
tice that goes to the factory four 
weeks in advance, the hurry-up notice 
to the factory on Monday morning 
of the week in which orders must be 
completed, and the expediters’ sheets. 

Preference planning, as used at 
Disston, may be summed up as a 
means of scheduling production to 
best advantage, promising deliveries 
on a factual basis, and following up 
to make certain that those promises 
are being kept. That better than 90 
percent of them are being kept in 
days and months like these, is _per- 
haps all the recommendation: needed. 





Output Up, But No 
Speed-Up 


(Continued from page 115) 





habits. New methods or new prod- 
ucts entail change, and to bring it 
about there is required a considerable 
amount of thinking and an adjust- 
ment to the new. Analyze your golf 
game or your tennis, and then try to 
adjust yourself to the better method. 
Finding it is a hard job, you will want 
to go back to the old way when the 
going gets rough. 

We also resent criticism. Do you 
like to be told when you are wrong? 
Most of us have a tendency to over- 
look the value of constructive criti- 
cism. It may be said there is no 
truer test of a man’s greatness than 
to try his ability to accept and heartily 
cooperate with somebody else’s idea 
even though it may imply criticism 
of his own conduct and _ alertness. 
Let an operator suggest an obvious 
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improvement of method. His su- 

rior cannot but help but reflect 
about his own lack of alertness for 
not having been able to see the possi- 
bilities for himself. 

Here is where a great deal of men- 
tal flexibility and receptivity to new 
ideas, both on the part of the workers 
and the management, comes in. 
This attitude of open-mindedness to 
new ideas is probably the most im- 
portant single factor in the successful 
application of a work simplification 
program. Without it, suggested im- 
provements in method or equipment 
are likely to be disregarded or viewed 
with suspicion. 

The part that work simplification 
can play in the aircraft industry in 
meeting the demands of the defense 
program now becomes obvious. The 
costs of adequate national defense will 
be great. It is essential that it be 
achieved not at the expense of our 
high standard of living, but by more 
effective utilization of our productive 
capacity. Through the simplification 
of each job more and better airplanes 
can be produced with a minimum of 
effort and a maximum of benefit for 
all. As taxpayers, we shall find that 
our defense dollars will buy more. As 
workers, we shall find that our en- 
ergies will produce more. 





Saves $10,000 the 
First Year 


(Continued from page 118) 





quired for suitable storage for parts 
in process and for positioning or 
moving of handling equipment. Wide 
aisles were laid out and painted in 
outline. 

The above data together with valu- 
able data from an observation ratio 
study of men- engaged in materials 
handling furnished a basis for satis- 
factory solution of our materials han- 
dling problem. 

Both fixed and mobile equipment 
was used. Roller conveyors were in- 
stalled in all places where reasonably 
uniform parts containers had a fixed 
path, and were moved in sufficient 
continuous volume to warrant the con- 
veyor installation. In the majority 
of places in our plant, however, cir- 
cumstances dictated the use of mobile 
equipment with standard or specially 
developed auxiliaries. The use of one 
machine for several different parts, 
speed differences between machines 
on successive operations requiring 
considerable storage of material be- 
tween operations, or differences in 
economic manufacturing quantities on 
machines in successive operation were 
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How to Get 
Insurance On 


hODUCTION 






Fre insurance indemnifies you against loss of 
material, equipment, and buildings. But a fire today would 
entail big losses over and beyond inventory and facilities. 
Every minute of idle machinery—every day behind on 
the delivery schedule represents a value lost beyond 
replacement. 















Insurance against such loss consists of fire protection 
that is up-to-date and up to your current requirements, 
which means a system of capacity exceeding your great- 
est possible hazard. 


Only Cardox, by mass application of COz2, can econom- 
ically cover such enlarged demand with the assurance of 
instant, positive fire extinguishment — with the freedom 
from extinguishment damage and no clean-up delay. Post 
yourself and other officials of your company on Cardox. 
Send for the Cardox Data File, free to business executives. 


Be sure you know all of the Cardox story before 
you buy fire protection or insurance —and before 
you decide to “take your chances” on some 
unusual hazard. Cardox has infinite possibilities. 
Write for the complete Cardox Data File. 








NON-DAMAGING FIRE EXTINGUISHING SYSTEMS 























































A SOUND ANSWER 





to one TOUGH problem 


The pressing problem of the hour is the adequate training of men 
to fit new jobs—and there’s no denying it’s a tough one. Ordinary 
methods are too slow when you are challenged by the need for 
training the largest possible number of men in the shortest pos- 
sible time. It’s tough, also, to have to withdraw trained men from 
important production work in order to let them teach. 


You’ve undoubtedly heard of the use of movies for instruction, 
but perhaps you haven’t considered this method as a direct solution 
to these problems as they affect you. Now, however, necessity 
dictates the use of new methods when there simply isn’t time to 
employ the old ones. 


Did you ever realize that you, yourself, can make a training motion picture, 
inexpensively, in your own plant? This is made possible by the convenience 
of 16 mm. movie film; simple to handle, but capable of showing clear, 
professional movies to audiences of hundreds—or of a few. Did you 
realize that you can put on the screen the processes handled by your most 
highly skilled operators, to be repeated perfectly, over and over again? 
Did you realize that every single member of a large audience can get the 
same intimate view of an operation that only a single observer could have by 
direct viewing? That you can make these pictures in color just as easily 
as in black and white? That you can have an accurately timed, clearly 
delivered explanation on the film as a sound track? 


If you haven't realized these advantages—and many others explicit in this 
graphic medium—you may be missing a speedy solution to your tough 
training problem. We'd like to give you the benefit of others’ experience 
in this, not, only for employee training, but for teaching buyers to get the 
best from your products. With the B-M Camera and the B-M Sound recorder, 
the whole thing is surprisingly simple and inexpensive. Why not let us 
show you how? 


J. A. MAURER, INC. 


117 EAST 24 ST. 


NEW YORK 






















the major reasons for failure to use 
the conveyors in most instances. 

The main use of conveyors has 
been for movement to stock and to 
shipment. 

The “queen” of our mobile equip- 
ment is a recently acquired stacking 
truck, which has enabled us to gain 
as much as 5 to 1 on former stor- 
age areas, and has speeded materials 
handling and cut costs in many cases 
50 per cent. Specific examples: 


1. 50-Ib. bags of malleable iron 
wedges (approximately 1 pound each) 
were formerly handled manually on 
and off trucks five times in course 
of their route through the plant. With 

allets and the truck, the manual 
loailiee have been reduced to two. 
Unit loads are 1,800 pounds and 
stacking has enabled us to save 2 
to 1 on former floor area required for 
storage. 

2. 100-Ib. coils of strip steel were 
formerly handled four times between 
receiving truck and blanking press. 
With pallets and the truck, there is 
now only one handling, and a 3 to | 
saving of storage floor space has been 
accomplished by stacking 2,000-lb. 
pallets of coil steel five high. 

3. Barrels of screws weighing 250 
pounds each were handled six times 
between receiving and first operation, 
were moved individually by hand 
truck. With pallets and power truck, 
two handlings are required. Barrels 
are moved four at a time and four 
pallet loads of barrels (four to a 
pallet) are stacked, thus giving a 4 
to 1 saving on floor space. 

4. Pig zinc, formerly handled 
twice between freight car and _stor- 
age, is now handled once. Unit load 
is 2,000 pounds as against 1,500 
pounds previously. 

For parts in process, bins have been 
developed to replace kegs and_bar- 
rels formerly used. 

Outstanding is the development of 
a 9-cu. ft. stacking bin with hinged 
and latched door, which is used as a 
parts storage medium and as a feed 
bin on assembly presses. Stacking and 
set-up on special stands feeding to 
presses are accomplished by use of 
the power truck. 


Stacking Bins for Parts Storage 


It is possible to stack these bins 
five high and to move and elevate 
unit loads of as much as 2,000 pounds 
in comparison to former hand truck- 
ing of unit loads in barrels of about 
250 pounds, and shoveling parts on to 
feed trays of machines. 

Full production orders of parts are 
with this system mechanically set up 
on feed tables. Thus, besides the low- 
ering of actual materials handling 


FACTORY MANAGEMENT and MAINTENANCE 





Mahon FINISHING Equipment 


i : ; 
' 4 mest id 
- ” Poe i 
sted 4 
tie 


‘s 


RUST PROOFING... 


A FINISHING operation where results 
depend on use of the RIGHT equipment 
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In modern production finishing systems, rust proofing oper- 
ations are a highly important factor in governing the lasting 
qualities of any finish. The development of Rust Proofing 
Equipment demands specialized training and experience, 
due to the wide variety of parts and products to be treated. 
Mahon engineers lead the field in the designing of depend- 
able Rust Proofing Systems. In fact, the originators of the 
rust proofing process, universally used today, conimissioned 
the Mahon organization to produce equipment for their own 
plant. Let Mahon engineers demonstrate how adequate Rust 
Proofing Equipment can be fitted to your production layout. 


THE R. C. MAHON COMPANY 
DETROIT «© CHICAGO 


Pe ue 
‘ 


$ 


Designers and Manufacturers of Complete Finishing Systems, Metal Clean- 

ing Machines, Rust Proofing Machines, Hydro-Filter Spray Booths, Drying 

and Baking Ovens, Dust Collectors, Filtered Air Supply Systems and Many 
Other Units of Special Production Equipment. 


AW Oey 
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Victory rides on 
Cleal 


rolling cafeterias! 


Illustrated is Model C-990. Many other models available, stand- 
ard and made-to-order, to meet every need and appropriation. 


* 


Victory for the democracies will come only through the dedication 
of every ounce of man power, every foot of factory space to the task 
before Industrial America today. That is why production experts are 
demanding more modern food service in factories, why welfare ex- 
ecutives seek more adequate, more convenient feeding methods to 
make contented, efficient, eager men. 

In many plants output of defense materials have been pushed to new 
peaks by bringing food to the men in Ideal Rolling Cafeterias. Valu- 
able floor space and priceless time are saved—men at machines and 
benches are kept happy and busy. Available in many models to serve 
all hot and cold foods, beverages. Write for booklet, ‘‘Human Beings 
At Work”, and learn about the modern way to feed a factory. 


THE SWARTZBAUGH MFG. CO. 
TOLEDO, OHIO 


pistrisuteo BY THE COLSON CORP., e1vria, oHI0 











cost and increasing effective storage 
area, Our materials handling system 
has been designed to facilitate pro- 
duction by assuring sufficient supplies 
of material within convenient reach 
of the operator. 

To make the word “convenient” 
effective we have found it advisable 
to construct special bin stands and 
feed trays for each job. These stands 
are made to hold standard bins on 
an angle to facilitate feeding of parts 
into the feed trays. The feed trays 
are designed for the particular type 
of grasp and motion class necessary 
for the operation. We aim for a 
third class movement as a maximum, 
and in many cases have been able 
to confine parts to an area in which 
only second-class motions (fingers 
and wrists) are needed. 

Besides the standard bins men- 
tioned above, standard 1-cu.ft. stack- 
ing bins are employed for small-vol- 
ume parts. Stands to fit these are 
placed on the work table. The stands 
hold the bottom of the bin at a 45- 
deg. angle, thus placing the open lip 
of the bin parallel to the work sur- 
face. Special feed trays have also 
been developed to provide for trans- 
fer of parts from bins to proper 
pre-positioning location. 

The small stacking bins and the 
larger bins are used (1) to receive 
parts after operations, (2) to feed 
parts into operations, and (3) to 
store parts between operations. 


Production Control Studied 


In addition to the operations in- 
vestigation and improvement, study 
was made of production control. In- 
stallation of a Gantt chart type sys- 
tem with manufacturing on a “lot 
repetitive” basis resulted. A sales sur- 
vey is used to determine probable an- 
nual demand for each size and type 
of product. Based on this survey a 
machine and operator schedule for 
each operation is made, spread over 
the entire year, thus eliminating the 
former peaks and valleys of pro- 
duction with their accompanying 
high costs. 

Material is ordered from the chart 
also. Contracts are placed for a year’s 
supply of material, requesting frac- 
tional delivery according to scheduled 
needs, as near as possible to date of 
expected use. 

Finally, the chart is used to sched- 
ule tool and die work and equipment 
maintenance. 

Without this third phase of our 
work simplification program, the 
other projects might have been in- 
effective, much as a modern stream- 
lined diesel locomotive might prove 
quite useless if deprived of fuel, lack- 
ing an engineer, or forced to wait 
for a clear track. 
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that had a date 


with destiny 


All through the long peacetime that preceded the present 
emergency, Parker-Kalon Assembly Engineers were applying 
Parker-Kalon Hardened Self-tapping Screws to hundreds of 
products. Building up a fund of engineering knowledge that 
defense manufacturers will find invaluable in the job we 
face today. 


Engineers For Defense 


The fastening problems of defense production come first 
with Parker-Kalon Assembly Engineers! They are in daily 
contact with engineers and production officials of plants like 
yours, and are thoroughly familiar with present day assembly 
practices. They can help you to redesign for faster, lower-cost 
assembly. ‘They can show you -- as they have 7 out of 10 con- 
cerns— why Self-tapping Screws are more economical and easier 
to use than machine screws in tapped holes, nuts and bolts. 
rivets, welding. And, why they make stronger fastenings, too! 


You Can Change Overnight — To Speed-up Assembly! 


If your application is one of those 7 out of 10 where these 
modern fastenings can make a big time and labor saving, 
remember that you need no special tools, no major changes 
in your production line to gain their benefits. You can change 
overnight! And unskilled hands can drive them. 


As a further assurance of savings in hours and dollars, 
remember that the Parker-Kalon Laboratory — without coun- 
terpart in the industry — guards the quality of these Screws, 
as it does with all Parker-Kalon products—with its rigid 
Quality-Control. Remember that when you adopt them, you 
are using products that are saving time and labor for hun- 
dreds of manufacturers in the defense industries, including 
every aircraft builder you can name from Douglas to Taylor- 
craft: shipbuilders like Bethlehem and the Navy Yards; lead- 
ing truck, tractor and tank manufacturers — among them, Ford, 
Chrysler, General Motors, Fruehauf, Mack, Pullman-Standard 
Car; radio and general equipment manufacturers such as 
Phileo, RCA, Western Electric, Westinghouse, General Elec- 
tric and Sperry. 

Have a Parker-Kalon Assembly Engineer call at your plant 
and help speed your defense orders. Parker-Kalon Corp., 
196-200 Varick Street, New York, N. Y. 
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- And similar “heavy” assembly 
jobs are not far removed from 
the problems involved in assem- 
bling these heavy stoker parts. 
Hex Head Self-tapping Screws 
replaced ordinary cap screws in 
fastening cast iron inlet ring to 
steel fan housing, for Brownell 
Company. Tapping was elimi- 
nated, assemblies made stronger. 





No, this is a part of a perma- 
nent wave machine. But its 
manufacturer uses tiny Type “Z” 
Selftapping Screws to fasten 
plastic to aluminum and to plas- 
tic, avoids excessive loss from 
tap breakage and rejection of 
mistapped parts. Makers of in- 
struments and small items of 


defense equipment please note. 





assembly problems would be 
simple for the Parker-Kalon en- 
gineer who helped save 6¢ per 
unit on this electric kettle. Type 
“Z” and Hex Head Self-tapping 
Cap Screws did away with slow, 
costly tapping in shallow blind 
holes, tap breakage and damaged 
parts. The steel parts and cast 
base are easily, quickly fastened 
to cast aluminum. 





manufacturers will be interested 
to know that American Gas 
Machine Company secures sheet 
metal housings to steel frames 
in 26% less time with Parker- 
Kalon Hex Head Self-tapping 
Cap Screws. Equally important, 
they ended complaints on fas- 
tenings loosened in transit. 
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| Leaders in the Making 
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be satisfied with the situation than if 
one man of a group is arbitrarily 
picked by a supervisor. 

It is our plan to conduct, under 
the auspices of our evening school, 
a course in leadership training. Such 


| a course is advertised in our school 


bulletin. It is advertised as a course 
of self-development only, and no 
promises are made by management 


| that all new foremen will be picked 


from this group, or that all those who 


| finish the course successfully will be 
considered for supervisory positions. 


Must Score Above Minimum 


However, it is easy to read be- 
tween the lines that this is probably 
the first source to which management 
will go in its effort to find new super- 
visory material. All applicants for this 
course are required to score above 
the minimum standard set up in a 
battery of psychological tests as a 
prerequisite to the course. To estab- 
lish a fair minimum standard, we took 
a large group of our average foremen 
and gave them the same tests. Rec- 
ords of their performance enabled 
us to establish a fair standard to be 
met by the applicants, without relying 
on the arbitrary statement of some 
one individual. This battery of tests 
was established with the cooperation 
of Dr. D. W. Cook, employment psy- 
chologist of Western Electric Com- 
pany, Kearny, N. J. Included in these 
tests are the Otis “S. A. Higher Form 
for Intelligence”; Dr. Bennett’s 


| “Mechanical Comprehension Test” 


as published by The Psychological 
Corporation, New York; the Schorling, 
Clark, Potter “Arithmetic Test’; and 
the Humm-Wadsworth “Tempera- 
ment Scale.” 

These men then attend a course 
comprised of 24 meetings, of approx- 
imately 14 to 2 hours each week, held 
directly after working hours. We cover 
the following three phases: 


1. A study of human behavior or 
elementary industrial psychology. 


2. Techniques of teaching on the 
job as used by foremen. 


3. A smattering of material on so- 
cial legislation and handling employee 
grievances. 

After each part of this course, the 
men are required to take a written 
examination and to qualify for the 
next part. We use no standard text; 
however, we do use Ordway Tead’s 
“Human Nature and Management,” 
McGraw-Hill; Lincoln and Proset’s 
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RELIANCE 


AN ALL-ELECTRIC ey 
ADJUSTABLE-SPEED DRIVE | 
FOR A-C. CIRCUITS | Sie 


Speed Ranges up to 16 to I—Sizes 1 to 30 hp. ee sy icici iil 

starting and stopping as easy as ring- 

ing a door bell; speed changing as 

. . simple as tuning your radio. Mount 

ICK THE SPOT where speed changing will be done ey b = ph eben as gc ea 

most handily and when needed. You can put the speed | A abate 

changer for the Reliance V*S Drive right there, and the 
sart-stop station alongside. There are no limitations 
whether machines are long or short, high or low, 
wide or narrow. Speed changer and start-stop station 
can be at any distance from the motor or speed- 


control unit. Put them any place that you can run a wire. 


: PRODUCTION AIDS 
Other features which help boost production are: quick 


stopping, reversing, safe speeds for threading and 


inching, ample starting torque with controlled acceler- 
ation, and speed setting. Get Bulletin 310 for details. 

















RELIANCE ELECTRIC & ENGINEERING COMPANY 
1088 Ivanhoe Road * . ° Cleveland, Ohio 





BIRMINGHAM * BOSTON * BUFFALO * CHICAGO « CINCINNATI * DETROIT * GREENVILLE (S.C.) 
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PORTLAND (ORE.) © ST. LOUIS * SAN FRANCISCO « SYRACUSE (N.Y.) AND OTHER PRINCIPAL CITIES 





RELIANCES¥y, MOTORS 















sss tr Spinetti micheal 





“All-Out” is a mighty good defense 
phrase, but it’s a terrible headache when 
it applies to wiring circuits. And right now 
the continous use of production circuits is 
setting the stage for scenes like this in 
hundreds of plants. When the load builds 
up and stays up, copper heating dries out 


WANT TO PREVENT 
“ALL-OUT CIRCUITS? 





ordinary insulation and vibration opens up cracks that are bound to make 
trouble... unless the danger is averted in advance through the use of 





| 


1. Rockbestos A.V.C. Boiler Room and 
Lighting Wire 
2. Rockbestos A.V.C. Power Cable 
3. Rockbestos All-Asbestos Power and 
Rheostat Cable 


Numbers 1 and 2, Underwriters’ and 
N.E.Code~Type AVA- max. operating 
temperature 230°F., number 3, Type 
AI, max. operating temperature 257°F. 


Rockbestos permanently insulated wire 
and cable. 


Another thing to remember is that ex- 
panding production islikely to require new 
feeders and branches to new plant areas, 
some of them of necessity too close to 
steam-lines, drying ovens, boilers, furnaces, 
etc. If this happens in your plant remember 
previous wire failures and insist upon in- 
stalling a wire that won’t interfere with 
production by failing in the pinches. And, 
remember, too, that Rockbestos wires 
give you fire protection because they 
won’t burn or carry flame. 

For almost a quarter of a century Rockbestos 
has made nothing but wires, cables and cords for 
severe service. During that time a lot of “know 
how” has been acquired in turning out perma- 
nently insulated wire that is resistant to heat and 
moisture, alkalies, caustics, fire, oil and grease. 
Hundreds of constructions have been developed to 
meet unusual requirements. This experience is 
yours for the asking. Just tell us what is bothering 
you and your wire and we'll try to lick it. Rock- 
bestos Products Corporation. 808 Nicoll Street, 
New Haven, Conn. 


ANTICIPATE YOUR REQUIREMENTS! 


Also refer to McGraw-Hill Electrical Buyers Reference 


New York Buffalo 


Cleveland Detroit Chicago 


Pittsburgh St. Louis Los Angeles San Francisco Seattle Portland, Ore. 





Rockbestos A.V.C. Motor Lead and Apparatus Cable - Underwriters’ and Nat. Electrical Code Type AVA 
-one of 118 different permanently insulated wires, 









outline, “The Employer, the Em- 
ployee, and the Job,” a recent pub- 
lication by the Colorado State Uni- 
versity at Fort Collins; “You and 
Heredity,” by Amran Scheinfield. In 
addition, we use also federal publica- 
tions on the Wagner Wages and 
Hours Act, in addition to our own 
company outline on this firm’s thor- 
oughly studied personnel policies, 
practices, and procedures. 

At the completion of this course, 
we have a fine reservoir of potential 
supervisors who have a sufficient 
amount of intelligence, the right tem- 
perament, and a good background to 
start on the job as a foreman. 

Pre-foreman training is the first 
step. The second step is foreman train- 
ing. Here, again, I can only tell you 
what technique we are using and 
some of the material we use. How- 
ever, as far as the material is con- 
cerned, I would suggest that nobody 
try to copy our material without first 
completely analyzing his own situa- 
tion, and seeing if our material fits 
in with his particular needs. 


Meet Every Second Week 


Our foremen meet in conference 
groups of between fifteen and twenty 
every other week. To get uniform pres- 
entation during our many conferences, 
our conference leaders meet in a 
group a week prior to the regularly 
scheduled foremen’s conference, to 
discuss the material and the proce- 
dure to be used in the coming meet- 
ing, so that all have the same presen- 
tation and a uniform understanding 
of company interpretations of the 
material. 

We find this essential. 

At these foremen’s meetings, top- 
ics such as union contracts, man rating, 
job rating, company policies, practices, 
and procedures are discussed. We also 
allow our foremen to have an active 
part in the development of their own 
foreman rating program. The confer- 
ence leader acts as the company’s in- 
terpreter, and through these meet- 
ings the company has been able to 
establish uniform thinking regarding 
interpretations of policy to a much 
higher degree than ever before. We 
also receive constructive criticism and 
information that enables us to im- 
prove our man rating, job rating, and 
the like. Foremen who use this rating 
system now feel it is theirs and 
that they have had an important part 
in its development. 

Minutes of these conferences are 
kept by a secretary and turned in to 
the training department, where a com- 
posite of all the conferences of that 
particular session is issued to all the 
foremen and members of the super- 
visory staff. No foreman is identified 
in these minutes. This produces a 
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WATCH FOR 
BALANCE IN HOISTS 


LO-HED, the Balanced Hoist. You can 
identify a Lo-Hed Hoist a “mile away”. 
Many have said just that. And it’s true. A 
Lo-Hed Hoist looks distinctly different from 
any other hoist—because it is different. The 
difference begins with the arrangement of 
the motor and drum. See how they are 
arranged around the beam! This unusual 
construction permits the use of efficient spur 
gearing, easily removable covers. You also 
get minimum headroom, a valuable plus 
advantage if hoists are to be used now or 
later under low headroom conditions. Write 
for Lo-Hed catalog today. 


LOOK AT THE BALANCED LO-HED! 
it Costs Less To Operate— All gears are efficient stub- 


tooth spur gears running in a sealed oil bath... gear 
shafts and trolley wheels are equipped with heavy-duty 


ball or roller bearings. 

it Costs Less To Maintain—Sturdy construction . . 
seldom, if ever, requires removal from rail... covers 
ofcontroller, motor,drum and gearing are easily removed. 
It’s Safe— Factor of safety of over 5 at full capacity... 
100% Positive Automatic Stop when load reaches upper 
limit . . . Automatic Holding Brake prevents load from 
drifting when current is shut off . . . short, strong shafts 


minimize torsional stresses. 
it’s Pretected—Controller is fire, dust and moisture 


proof... motor totally enclosed . . . gearing sealed in 
..-motor and drum covered by easily removable covers. 


ott SPOCSCSSSSSSSSESSSSSSSSSSSSSSSESSOSEECS 
AMERICAN ENGINEERING COMPANY We US AMERICAN ENGINEERING COMPANY 
AQhys 246 Aramingo Avenue, Philodelphia 
nt . S : \  Pleasesend me your complete catalog of LO-HED HOISTS. 
The Lo-Hed Hoist Is Applicable To Any Monorail System D Ask your representative to get in touch with me promptly. 
There’s A Balanced Lo-Hed Electric Hoist For Every Purpose ieaed 
OTHER A-E-CO PRODUCTS: TAYLOR STOKERS, MARINE Company 
DECK AUXILIARIES, HELE-SHAW FLUID POWER Oinect Aibiien 


Look in your Classified Telephone Directory under “A-E-CO a eiien 
LO-HED HOISTS” for your nearest representative. eee 
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GaktS ep etaeamma eran aimee freer discussion and keeps the whole 
STURDY AND set-up impersonal. Sometimes you find 
op yell PARTS or a progressive foreman working for a 
~L_A IB reactionary general foreman, and we 
AUTOMATIC ~~ f 36 - . all know what happens if remarks in 
VENT FEATURE pat tes Se , the minutes are identified with a cer- 
LARGE SEPA. ame . J2\> g tain foreman, especially if his ideas 
RATE FILL Rm Ft i are not in keeping with those of his 
OPENING Yaa a (s og immediate supervisor. 
s 7a So that we shall not give all the 
DOUBLE advantages of leadership training to 
PERFORATED the new foremen, we are also review- 
FIRE BAFFLES ing this information with foremen 
a | who are already established on our 
payroll. I might add here that it has 
been our experience that the new 
HEAVY : = | ; 
SHOCK RIM es supervisor series of sound-slide films 
Se has been a big asset in our training 
program. It approaches delicate sub- 


| jects in an impersonal manner. In any 
T group of foremen it is essential that 
- the leader make himself very clear, 


that no misinterpretations be placed 


S UP a | Fad C ANS Sereke ‘wane Sane ~ i | on his statements, and that he never 
lage or careless handling, | «<tick his neck out.” Some of the 


reduce evaporation losses topics covered in discussions are: 
and save employees’ | “[eadership, Responsibility of a Fore- 
time by keeping your | man,” “Discipline and Cooperation,” 
volatile, inflammable | “fandling and Training Men,” “Job 
liquids in Protectoseal | Analysis,” “Safety and Housekeeping,” 


| . | * Supply Cans. Constructed | “Waste Elimination,” “Industrial Re- 
Vo rs | t 11e 3 ] ul d Ss to provide maximum | lations,” and “Everyday Psychology.” 

convenience and safety. Now we ask ourselves: “Should the 
: ii ' training program stop with just the 
Flexible Spout eliminates funnels, pours Balanced Handle for easy carrying. ea. I say no. Let’s look at 


without spilling. poarch i geet er ge g double a little quotation by Glenn Gardiner: 
‘ : seamed and soldered, with bottom : pane 
Self-Closing Valve precisely regulates seiaforcing tim. Built 00 ccnad hard “Don’t ever stop learning. Ability 


the flow of liquid. ; ) 
Large Fill Opening with a self-closin ed arete seers’ to learn is not a matter of age, be- 
cg es & Fully approved by Underwriters cause a human mind is capable of 
8ap. Laboratories and Factory Associated Leualid d lati k | 
Double Perforated —_— positively Mutuals. In 3 and 5 gallon sizes with eee aC Ue ee 
prevent the ignition of can’s contents. _ rigid or flexible spouts. edge as long as life stays with us. 

Too often, when men win a mod- 


( — erate amount of success, they become 
PROTECTOSEAL DRUM FITTINGS ASSURE SAFETY self-satisfied and allow themselves to 
IN THE STORAGE OF FLAMMABLE LIQUIDS get into a mental rut. When your 


mind stops growing, you start down- 
aD, hill whether you realize it or not.” 
No. 500 Bung i= : ; ht i ar 
Fitting is a com- : With this thought in mind, we 
Statins G8 and P feel that our general foremen and 
vent. It provides . d 1 ill b fit by 
a poser No. 502 Automatic Faucet, er te : al so wl ene y 
= . uum relief, an with reducer and removable coordinate Taining. 
ee ee 1 i Prevents drum screen, protects the drum 6 
pry a mn! sees ; rupture in case of contents while dispeasing General Foremen Meet, Too 
able dip basket. flammable liquids. ; 
General foremen meet twice a 
month to review the discussions that 
take place in the foremen’s groups. 
This gives general foremen an idea 
of what the foremen are thinking. 
However, as previously noted, we 


No. 671 Protectoseal Vents No. 522 Bung Fitting is rec- make it a cardinal rule never to men- 
prevent flashbacks into the ommended for dead drum , ? . 

tank. Easily inspected and storage, or for live storage tion a foreman’s name to his gen- 
cleaned—may be used with where bung need not be = eral foreman or superintendent in 


= corrosive vapors. moved for refilling purposes. these discussions. Among things we 
discuss is the improvement of morale 
of employees and foremen. Commer- 
cial motion pictures are used to ob- 
serve various trends in other com- 


Pp R (] TE CT () C EAL COMPANY OF | panies on other subjects. 
Most important of all, however, is 
AMERICA, INC. our arrangement of interdepartmental 


1920 SOUTH WESTERN AVENUE CHICAGO, ILLINOIS visits. Here we have the head of the 
particular department act as group 


DOUBLE-SEAMED 
CONSTRUCTION 
THROUGHOUT 
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Bench Can with perforated 


| dasher fi ri 
pretties hee beg 3 os Write for complete catalog of Protectoseal Equipment for 


imizes evaporation losses. handling,storing and dispensing inflammable liquids safely 
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As a motor manufacturer and gear manufacturer all in one, MASTER designs, builds, tests and guarantees 
the complete Gearhead Motor as a unit. BUY MASTER Gearhead Motors and secure the advantages of 


compactness, economy, balanced design and undivided responsibility by one manufacturer for long, 


trouble-free operation. THE MASTER ELECTRIC COMPANY, DAYTON, oO. 















































Ohe Strength 
of STEEL 


Che Kearin g Qualities 


of BRONZE 


Pre-Cast Bearing 


Bronze 
on Steel 


PATENTED 


This combination of a high grade 
bronze alloy with strip steel pro- 
vides a new and unusual bearing 
material. In sleeve type bear- 
ings it enables you to increase 
speeds and loads . . . to gain 
longer bearing life and smoother 
operation . . . plus greater re- 
sistance to shock and to wear. 

Pre-Cast Bearing BRONZE 
ON STEEL is a thin wall, lami- 
nated type of bearing. The man- 
ufacturing process, a series of 
stamping and forming opera- 
tions, provides accuracy and 
precision plus a low unit cost. 

While Pre-Cast Bearing 
BRONZE ON STEEL was devel- 
oped primarily for sleeve bear- 
ings, it has already found many 
other important applications in 
industry. It is an ideal metal for 
stampings, washers or other flat 
pieces. Available in rolls... 
up to 400 feet in length... 
or as finished parts, made to 
your specifications. Write for 
new literature that will give you 
the complete story on Pre-Cast 
Bearing BRONZE ON STEEL. 


JOHNSON BRONZE 


512 SOUTH MILL STREET 
NEW CASTLE, PA. 











leader for the day that the group is 
scheduled to meet in his department. 
Right on the job, this leader tells 
the visitor what he does, how he does 
it, and how his problems and his 
output, as well as his job in general, 
fit into the big production program 
of the company. This enables each 
man to give other foremen an in- 
sight into his job, and an appreciation 
of what he has to contend with. 

We find interdepartmental visits the 
most valuable training project yet 
instituted. They broaden each gen- 
eral foreman’s point of view and 
make him realize that there are other 
headaches besides his own. We also 
schedule heads of other departments, 
such as material order, payroll, stores, 
traffic, to give outlines of their activi- 
ties to this group of general fore- 
men. These meetings usually take 
place in our assembly room. 


Superintendents’ Weekly Review 


Last, but not least, our superin- 
tendents meet in a group for an 
hour once a week to review the re- 
sults of the foremen and_ general 
foremen conferences. This is im- 
portant, as the foreman or the general 
foreman has his finger on the pulse 
of the worker more closely than any- 
one else in the management picture. 
Here we have no set conference lead- 
ers. Each superintendent takes turn 
in leading the conferences, and some- 
one from the training department acts 
as secretary. Each superintendent is 
assigned a topic to talk about. 

Conference leaders as well as sub- 
jects are announced in advance, so 
that all members of this group may 
have an opportunity to obtain some 
information on the subject prior to 
meeting. Some of the topics dis- 
cussed in this group are production 
and inventory cost and control; wage 
incentives; wage control; personnel 
policies, practices, and procedures; in- 
dustrial costing; social legislation and 
interpretations; health; education. 

I mentioned “education,” and that 
is just what I meant. We survey all 
educational possibilities in the sur- 
rounding communities; then we cata- 
log them, after a thorough investiga- 
tion of the fee, and of the reliability 
of the institution and instructors. 
With this information, we give our 
supervisory staff guidance on their 
own educational problems. 

Also we can determine what courses 
to offer the worker in our evening 
school. I believe it is a recognized 
fact that all large companies find it 
necessary to institute such an evening 
school. We break ours down into two 
distinct parts:—one, classified as trade 
extension opportunities; the other, 
carried on primarily for the individual’s 
self-development. It is our feeling 
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Needed tu Handle 
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_ oz more! 


HETHER your dust problem 

is very small or extremely 
large there is an American “Dus- 
tube" cloth bag type dust col- 
lector built to handle it—no 
matter what C. F. M. you may 
require. 


We would like to show you how 
the “Dustube" packs more op- 
erating and cost-saving advan- 
tages than any other collector 
employing the cloth filter prin- 
ciple. How it is the simplest to 
install, operate, inspect, and 
maintain. How it provides the 
highest efficiencies by actual test. 
Obligations? None whatever— 
write us today, won't you? 








Above: Assem- 
bled type 
"'Dustube" Dust 
Collector With 
Bin Hopper 
and Hand Op- 
erated Shaker. 


Upper Right: 
Assembled type 
“Dustube”’ Dust 


Collector. 
Above: Knocked - Down 


Type “Dustube" Dust Col- 
lector. 


Write for “Dustube" Catalog No. 22 


AMERICA 


FOUNDRY EQUIPMENT CO. 
3745. BYRKIT ST.| fey MISHAWAKA, IND. 
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Fastening Metals to Wood, 
Leather, Rubber, Fibre or Cloth. 


While stitching through steel has re- 
cently come into prominent use in the 
automobile industry, management as a 
whole is only gradually coming to realize 
the importance of stitching and stapling 
machines to speed the efficient assembly 
of many different parts and materials. 


Perhaps the most striking and simple 
example of the growing use of stapling 
machines is the quick, efficient Stapling 
Hammer and Tacker now in common 
use to fasten steel insulation in roofs and 
attics. This is only one instance, however, 
where stapling or stitching machines 
(Bostitching) have benefitted the build- 
ing materials industry. (See cut below). 


The same fastening method has saved 
time and money in such varied operations 
as these: fastening leather and steel in 
the manufacture of a bicycle tool kit; 
stitching metal side plates on cloth 
buffing wheels; stapling cloth and wire 
mesh to a wire handle in the manufac- 
ture of a flyswatter; stapling felt inner- 
soles into wooden-soled work shoes—and 
many other Bostitching achievements, 
too numerous to list in full. 





Cutting Hours down to Minutes 


Bostitching goes to work to stitch these 
shingle corner pieces for hips and ridges 
of roofs, saving the hours of laborious 
work which were formerly necessary. 
Picture shows a_Bostitch Model 148 
Stitcher in action. It makes its own staples 
from a coil of wire. 


BOSTITCHING— 
Its Unique Advantages 


1, Engineering service. Nearly 800 differ- 
ent machine models are available from 
this largest manufacturer of staplers and 
stitchers, A force of research engineers 
is ready to adapt them to new needs, or 
to solve entirely new problems by the 
Bostitching method. 


2. Common-sense financing. Bostitch cus- 
tomers are able to get the right machines 
for present production requirements, 
then trade them in for faster, larger 
models as production grows. Rental and 
budget plans further eliminate invest- 
ment risk. For complete details, address 
Bostitch, 60 Divisidn Street, East Green- 
wich, R. I. 


( Advertisement ) 
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STITCH 
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3 TIMES FA 
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Motor -driven Bostitch Machines drive wire stitches through 
steel sixty one-thousandths of an inch thick, and through 
aluminum and other metals in airplanes, at a machine s 

of 295 per minute! Making their own stitches from a coil of 
wire, they are often more in 3 or 4 times as fast as riveting 
or other methods. 




















Typical examples of the use of Bostitching on modern assemblies. 


























BOSTITCHING: 


Using the right machine and the exact size and 
hind of staple to get the most efficient fastening 
results. 


A LITTLE STITCH OF STEEL 
... BIG SOURCE OF 
ASSEMBLY SAVINGS 


Many manufacturers have saved thou- Only Bostitch can offer you nearly 800 


sands of dollars in assembly costs by models of stitchers and staplers, from 
installing Bostitch automatic staplers which to select the right machine for 
and stitchers not only to stitch steel to your particular needs. More than 300 
steel but also to fasten steel (or other representatives, in more than 100 U.S. 
metals) to wood, leather, fibre, cloth, and Canadian cities, and 18 research 
rubber — which cannot be welded or engineers will help you adapt Bostitch 
fastened so securely with rivets or by machines and methods. Liberal rental, 
any other method. Investigate Bostitch- trade-in and budget plans make it easy 
ing! The coupon below will bring you to start with a small investment in 


facts about savings and product im- Bostitch machines and progress eco- 





provements made in your industry. nomically to a complete installation. 








BOSTITCH 60 Division St., East Greenwich, R. I. 
Send free copy of Folder, “Bostitch Fastens It Better With Wire,” con- 
taining fastening facts for my industry. 


BOSTITCH 
TUM ALLEL 


STAPLING « STITCHING + TACKING 










Name 





Company \nisecaial 






Address 






My Industry 
(In Canada, Bostitch-Canada, Led., Montreal) 





Many employers have experi- 
enced a definite gain in their 
production from mid-afternoon 
until closing time by installing 
ANEMOSTAT Draftless Air Dif- 
fusers. If faulty distribution of 
heated, cooled or ventilation air 
exists you automatically lower 
the efficiency of the workers lo- 
cated within the area of poor air 
distribution. You can correct this 
objectionable condition speedily 
and inexpensively by installing 
ANEMOSTATS. 

Harmful Drafts, also stale air 
pockets which are too hot and 
too dry or too cold and too hu- 


ANEMOSTATS can be used for ™id,are eliminated permanently 


existing as well as new instal- 


lations. 








ANEMOSTATS produce these 
unparalleled results be- 
cause they are the ONLY air 





diffusers which operate on 
the followin oe nd- 
ent princi ples: 


1 Air Expansion within the 
device, which reduces ve- 
locity instantly. 
2 True Aspiration, which 
causes room air to be 
drawn into the device where 
it is mixed with the supply 
air. 
Creation of a multiplicity 
of air currents and coun- 
ter-currents at low velocities, 
which causes slow but ade- 
quate secondary air motion. 








—easily—conveniently and inex- 
pensivelywithANEMOSTAT Draft- 
less Air Diffusers which insure 
the Ultimate in Draftless Air Dif- 
fusion plus Quick Equalization 
of Temperature and Humidity in 
the controlled area. 


ANEM@STAT 


CORPORATION OF AMERICA 


10 East 39th Street . New York, N. Y. 
REPRESENTATIVES IN PRINCIPAL CITIES 





“NO AIR CONDITIONING SYSTEM IS BETTER THAN ITS AIR DISTRIBUTION” 








that regardless of the price that is paid 
for training, it is a good investment. 
We reap dividends on this investment 
along the lines of a better understand- 
ing between foreman and men, better 
company morale and loyalty. 

Any company attempting such a 


| program must realize that no matter 


what material is presented, or who 
presents it, there is a long road ahead, 
a lot of hard work. And the program 


| must have the blessing of top manage- 
| ment. We must realize it is some- 
| times necessary to convert a man who 
| has been thinking in reactionary chan- 


nels for a long time, and to change 


| such a man requires time and patience. 


The following statement bears reitera- 
tion: “Undertaking such a program 


| is a long, tedious job, but it is well 
worth the time and expense.” 











| Teaching the Teachers” 


(Continued from page 128) 





| on the plant floor they realized all 


the more keenly the urgent need 
for developing competent instruction 
for the green hands who were shortly 


| to come in. 


As it turned out, completion of 
the plant addition was ahead of sched- 
ule. Seventy days after ground was 
broken the first machines were set 
up and our new crop of instructors 


went to work. 


Within 14 days after the plant was 


opened, our 90 new instructors had 


300 new men actually producing, and, 
of course, the program goes right on. 
Under this system, a man, who never 
before has been any closer to a 
machine than the wheel of an auto- 
mobile, passes the learner stage and 
takes his place as a full-fledged oper- 
ator in anywhere from one to three 
weeks . 

Our regular supervisory forces, freed 
from the responsibility of training 
men, are able to handle production. 

On the other hand, our instruc- 


| tors are free to devote their entire 


attention to training new men. 

Now you may ask—how could you 
afford to take 90 of your best oper- 
ators out of production? 

The answer is—we had to. 

It was simply a matter of arithme- 
tic. We had to grow four blades 
of grass where one grew before. 

Each one of these old skilled oper- 
ators who has become an instructor, 


| has already turned out at least three 
| new operators. As time goes on he 
_ will multiply his own skill and ability 
| many times over. 


And, of course, when the worst of 
the training period is over and ex- 
pansion slows down, these men who 
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PRODUCTION CAPACITY 
INCREASED 5 WAYS! 


Sensational Advance in Lighting Levels to 


75 FOOTCANDLES or MORE 


Now obtainable through this New 
Benjamin Fluorescent Lighting System! 


N° plant can possibly attain its maximum productive capac- 
ity without the fullest utilization of the higher lighting 
levels made possible by these latest developments in lighting! 


Capitalize on These Benefits 


For only through these higher lighting levels can you secure 
maximum speed and ease of seeing necessary to increase pro- 
duction and maintain oly: Only when you make these 
higher levels available to a// employees, in every part of the 
plant and for every shift, can you hope to get uniformly high 


production speed throughout the plant day and night! Only 


when you have restful, adequate lighting can you keep em- 
ployee fatigue at a minimum. Only ae you have converted to 
production use all space now being wasted through lack of 
adequate lighting are you utilizing the full productive capacity 
of your plant. 


Benjamin Fluorescent Lighting enables you to get these 
higher levels economically with a minimum of installation cost 


The Benjamin "Lite-Line"’ System reduces in- 
stallation costs 25% or more; provides up 
to 75 or more footcandles; is the latest Ben- 
jamin development in Fluorescent Lighting. 


RANTY OF 


The Trade Mark 
i 


BEN/AM 


r is your 
cot lighting cae heary-duy 

orrect Ge mance 
. eficient perior in 


and without annoying glare or heat. Thus Benjamin Fluor- 
escent Lighting makes it practical and economical to provide 
all your employees with 75 footcandles or more of light. An 
amount which may be as much as 


5 TIMES MORE LIGHT 


than is now being provided employees working away from 
windows or on night shifts! There is no question that these 
higher levels will increase the quantity and quality of produc- 
tion. For scientific tests made in the laboratory prove that light 
acts as a magnifier and thus increases the speed of seeing. Poor 
eyes are made more efficient and average eyes are made excel- 
lent. These and other findings of the science of seeing as well 
as actual day by day plant experience show that these high levels 
of light increase productive capacity in five ways: 

(1) Equal Efficiency on Every Shift and in every part of the 
plant; (2) Minimized Employee Fatigue; (3) Greater safety and 
protection against accidents; (4) Less Rejects; and (5) Utiliza- 
tion of unproductive Space. 


Benjamin Fluorescent Lighting Equipment is the Product 
of 40 Years of Specialization in the Production of 
Scientifically Designed Industrial Lighting Equipment 
Every Benjamin Fluorescent Lighting Unit carries 


the Benjamin Warranty of Construction and Per- 
formance. This Warranty is your assurance of the 


two essentials of complete satisfaction with Fluor- 
escent Lighting. Performance that meets the high- 
est standards established by Benjamin and the 
RLM Standards Institute and Certified by the Elec- 


give 

uble-free OPET 

mum : + og Fixtures 

jon... Fluorescent Lighting recog: 

Benjamin dtoc ly, wit d mechan- 
warranted “© | electrical ang me 


r ° ination, e 
ed illuming and a en comply 


trical Testing Laboratories; Durability that meets 
Benjamin ‘“‘built-like-a-Battleship” construction 
standards for heavy duty service, long life effi- 
ciency, lowest operating and maintenance costs. 


RLM 
nce 
b 
ny-. ey ‘ TRADE MARK 
are built 


™, FLUORESCENT LIGHTING EQUIPMENT 


Testing 
latest SPe 
sor 


BENJAMIN ELECTRIC MFG. CO. 
Dent. N, Des Plaines, Ill. 


Without obligation, please send Bulletins containing complete data 
on Benjamin RLM Stream-Flo and Lite-Line Fluorescent Lighting 


Equipment. 




























































Buy from your local 


Stop Costly Air Leaks 


lf 


LUNKENHEIMER 


AIR CONTROL DEVICES 


Are you losing money because 
of leaks in your compressed 
air lines? Even a tiny leak the 
size of a pin hole may be 
stealing some of your profits 
—losses which can easily 
amount to a substantial sum 
at the end of a year. 


You can stop these costly leaks 
with Lunkenheimer Air Control 
Devices. Included in the line 
are air cocks, air nozzles, 
globe, check and quick oper- 
ating valves, and pop safety 
valves. They are a sure way 
to end air wastage and they'll 
pay their cost many times 
over in the savings they make. 
For full information on the complete line of 


Lunkenheimer Air Devices send for copy of 
Catalog 78. 











ESTABLISHED 1862 


THE LUNKENHEIMER CS: 
—w QUALITY’ 
CINCINNATI, OHIO. U.S.A. 


NEW YORK CHICAGO 
BOSTON PHILADELPHIA 







EXPORT DEPT. 318-322 HUDSON ST. NEW YORK 
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: 5 to 250 Ib. Pressure 
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Fig. 1616 

































Air Compressor Check Valve 


Lunkenheimer distributor! He is co- 
in every way to give you the kind of service 
so vitally need for the 


National Defense Program 













arc now instructors can be used tu 
supplement the now heavily burdened 
production supervisory force. 

Perhaps the story can best be 
summed up in this simple statement: 
Today Monarch is turning out engine 
lathes for national defense at a rate 
28 percent higher than on the day 
the instruction method was started, 
only four months ago. 





Cooperating With 
the Colleges 


(Continued from page 129) 





University, but also, in many in- 
stances, from industry itself. The pro- 
duction manager of a foundry en- 
gaged in naval production is teaching 
a course in production control; an 
electrical engineer from a rubber com- 
pany is in charge of a group studying 
industrial electricity; and the research 
engineer of a brass company is teach- 
ing a practical course in welding super- 
vision. All these men have had college 
teaching experience in addition to 
their work in industry. 

Teaching, although important, is 
only one part of the faculty member’s 
job. In addition, he visits his students 
while they are at work in industry. 
By talking with engineers, foremen, 
and department heads, he is able to 
gain first-hand information regarding 
the work of the companies, and is 
better able to adapt instruction to the 
needs of individual students. 

The background of the men en- 
rolled in the courses is both interest- 
ing and varied. Thirty-six percent of 
them have had some college training, 
while 20 percent hold college degrees, 
and 5 percent have completed one or 
more years of graduate study. The 
majority, however, have only high- 
school education. Short on academic 
training, these men are long on valu- 
able experience. 

As has been mentioned previously, 
the students were hand-picked. Before 
being admitted to courses they were 
interviewed, first by the coordinator 
in the company by which they are em- 
ployed, and later by a member of the 
teaching faculty. Both interviewers 
were charged with deciding the eligi- 
bility of the applicant by answering 
two questions concerning him. First, 
is the applicant qualified for the 
course he wishes to take? Second, will 
his study make him more valuable in 
the production of defense materials? 
Approximately 70 percent of those 
interviewed were accepted. 

After being accepted, the student 
is charged with the obligation of 
doing the work to the best of his 
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Turre’s too much at stake these days to risk the that are not duplicated commercially in any 

damage that might be caused in your factory by one other asphalt. 

unnoticed roof leak. A regular, systematic check of In addition, Barber manufactures a full line 

every foot of roofing on your plant is imperative. of roofing maintenance asphalts and materials, as 
When repairs or replacements are needed, well as mastic floorings and waterproofing asphalts. 

remember this one fact. Only in Barber Genasco Your near-by Barber roofer or applicator can 

Roofings can you buy the marvelous added pro- give you all the facts and figures . . . can show you 

tection of Trinidad Native Lake Asphalt. This Barber’s new built-up roof specifications .. . and 

is the asphalt, you know, that has come down can quote you Barber’s moderate prices. 

through the ages —a natural weatherproofer You’ll find his‘ name in your local 


possessing qualities of endurance and uniformity classified telephone directory. 





MAIL THIS COUPON 





BARBER ASPHALT CORPORATION, Dept. F-3 
BarsBer, New Jersey 
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@ Speed—economy—safety! That’s 
the demand of American industry to- 
day. And the Wright Improved High- 
Speed Hoist is one of the answers to 
that demand. 

In the first place, the inclusion of 
the words “High Speed” in the 
WRIGHT HOIST name is a statement 
of fact. They mean what they say. 
The WRIGHT HOIST is fast, smooth 
and positive in action—because of its 
load wheel and driving spindle bear- 
ings. 

Wright’s economy comes through its 
rugged and precision design—its year- 
in and year-out durability. 

And safety is inbuilt. The load chain 
has a safety factor of 7 to 1 and the 
special process steel of which it is 
made permits the chain to elongate 
(because of overload) 3” to the foot 
before breaking. This same visual fac- 
tor of safety is inherent in the bottom 
hook because this hook will slowly 
open to indicate overload beyond the 
elastic limit of the chain. 

WRIGHT TROLLEYS are made to 
give the same fast—economical—safe 
service as WRIGHT HOISTS. 


WRIGHT MANUFACTURING 


DIVISION A 


YORK, PENNSYLVANIA a ” 
ore ee 


db acco Z # 


AMERICAN CHAIN & CABLE 
COMPANY, Inc. 


Gre Business or Your Safely 





ability and attending classes regularly, 
In the former, his progress is readily 
determined by the instructor in the 
classroom. In the latter, attendance 
regulations require that any student 
absent from more than two classes 
during a 10-week period, without 
reason and without giving advance 
notice of his absence, will be dropped 
automatically. The seriousness with 
which the men are taking their work 
is evidenced by the fact that, although 
more than half of them must com- 
mute 15 to 25 miles to class, two 
nights a week, no student has been 
dropped for scholastic reasons, and 
only 33 were dropped by the attend- 
ance regulations during the first three 
weeks. Illness and changes in work 
schedules account for many of those 
dropped. 

The defense program at New 
Haven is only one of 128 such pro- 
grams being conducted over the coun- 
try. Financed by the U. S. Govern- 
ment, the program provides free tui- 
tion for all students who are accepted. 
The workers are required only to pur- 
chase books and other materials. 

Although the Defense School being 
conducted by Yale University and the 
New Haven YMCA Junior College is 
only one of many, the work here is no 
doubt typical of the cooperative effort 
being made by education and industry 
the country over. The New Haven 
program is notable, however, in that 
it represents a three-way partnership 
among industry, a university, and a 
technical junior college. Helping men 
prepare ~ themselves “for advancement 
within industry is not a new under- 
taking to either of these educational 
institutions. For the past 15 years 
the junior college has been cooperat- 
ing with Connecticut industries by 
holding night classes in the scientific 
laboratories of the University. Because 
of the close cooperation between the 
university and junior college during 
the 15-year period, Yale University, in 
setting up the defense program, again 
invited the cooperation of the junior 
college. Thus the present program is 
an extension of industry, university, 
and junior college cooperation. 





Books Give the Answers 
(Continued from page 130) 





meeting were distributed to all mem- 
bers of the class. Then, books on the 
subjects that were to be discussed were 
handed out. Next, the leader wrote 
the first question of the evening at 
the top of the blackboard. Each meet- 
ing was started off with a good live 
question, and from then on the class 
could and did suggest a majority of 
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GIVES YOU ALL 
FOUR IN ONE UNIT 


@ MAGNETIC MOTOR STARTER 

@ MANUAL MOTOR-CIRCUIT SWITCH 
@ MOTOR OVERLOAD PROTECTION 
@ NOFUZE CIRCUIT PROTECTION 


Here’s everything you need for the motor 
circuit in one compact, easily installed unit. 
You save wiring, installation time, space. 

Available in dust-tight, watertight or ex- 
plosion-resisting enclosure. Push button 
built-in or mounted separately. 

NOFUZE CIRCUIT BREAKER 
Eliminates conventional fuse equipment. 
Acts as manual disconnect switch in “Off” 
position. Bi-metal gives positive protection 
against short circuits and severe overloads. 

“‘De-ion” principle quenches arcs in- 
stantly and saves contacts. Impossible to 
hold closed on short circuit. Positive indi- 
cation of circuit condition. Nothing to renew 
or replace when restoring service. 

“DE-ION” LINESTARTER 
Starts, stops and protects the motor. 
Provides across-the-line magnetic starting. 
Gives full protection against overload and 
under-voltage. 

Operation by push button, float or pres- 
sure switch. “‘De-ion’’ quenchers protect 
contacts. Bi-metal gives accurate, unvary- 
ing overload protection. Vertical magnet 
operation speeds contact opening and pre- 
vents accidental operation. 


WESTINGHOUSE ELECTRIC & MFG. CO. 
EAST PITTSBURGH, PA. 
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MOTORS AND CONTROL 






































ITH AMERICAN 


Use of American PLUS Phillips Screws is widening 
... stronger fastenings in 50% less time 


“For our Sonotone hearing 
aid, American Screw Co. en- 
gineers developed a special 
design of American PLUS 
Phillips Screw only 744” 
long. It makes a tighter fas- 
tening, it’s easier to handle, 
and is neat looking.” 


— Sonotone Corporation 





There is an American PLUS Phillips Distributor 
in Your Vicinity 





PRODUCTS LARGE AND SMALL ARE 
ASSEMBLED AT S0O% LESS COST 


American PLUS Phillips Screws cling 
to the driver, making it easier to 
drive in awkward positions. They 
prevent driver slippage; fast power 
drivers can generally be used. Send 
for free folders.* 


Genuine Phillips Recess... 
The PLUS on the Screw Means 
Less Cost to You 
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AMERICAN SCREW COMPANY 


Chicago, Ill. 
589 E. Illinois St 


"WOOD SCREWS 


Providence, R. I. 


* MACHINE SCREWS 


Detroit, Mich. 
1847 W. Bethune St. 


* SHEET METAL SCREWS * STOVE BOLTS 





U. S. Patents on Product and Methods Nos. 2,046,343; 2,046,837; 2,046,839; 2, 


840; 2,082,085; 2,084,078; 


6,8 
2,084,079; 2,090,338. Other Domestic and Foreign Patents Aliowed aad Pending. 





FACTORY 


| the questions for discussion. Typical 
| of one night’s questions are: 


1. What is intelligence? 

2. Can we improve our intelligence? 
3. What is memory? 

4. Can memory be improved? 

5. How can we improve memory? 


After the first question was put on 
the board, the class started to search 
through the books to find all the pos- 
sible answers to that particular ques- 
tion. ‘This study or research period 
usually lasted about fifteen minutes. 
As soon as the leader knew that a 
number of the members had answers 
he put them on the board. With his 
answer each student was required to 
give his reference also, including name 
of book, author, and page number. 
After several such reference answers 
had been given, the students closed 
the books and gave their own inter- 
pretations. Usually these individual 
answers brought forth much discus- 
sion among the members of the class, 
and an agreement regarding what 
should be the correct answer in light 
of our own problems was at times 
difficult to obtain. Part of this discus- 
sion invariably consisted of actual cases 
from our own plant, which most of 
these men were acquainted with. 


Answer on the Blackboard 


As soon as it was possible to obtain 
an agreement among the class on a 
particular question, this so-called class 
answer was also placed on the black- 
board. Meanwhile a secretary was 
carefully taking down all the informa- 
tion written on the blackboard so that 
mimeographed notes, including the 
references, would be available to the 
members. 

Then a new question was put on 
the blackboard, either at the sugges- 
tion of the class or selected from the 
instructor’s notes. Many times the 
class wished to discuss a question that 
was already scheduled to come up later 
in the prearranged course. This dis- 
cussion the leader would have to post- 
pone until later. As in all good con- 
ferences, there was a considerable 
tendency of the class to get off the 
subject, and the leader had to bring 
it back in line. 

Every second meeting, experiments 
relating to the subject matter were in- 
cluded. These experiments were on 
problems that were being discussed, 
and members of the class were guinea 
pigs. Typical of these entertaining but 
educational experiments was the giv- 
ing of personality tests to the whole 
class, to point out some great differ- 
ences in personality among the group. 
Another experiment consisted of ana- 
lyzing the normal distribution curves 
developed in the personnel depart- 
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"0, 
ROOM... 
: | Birthplace of Uncle Sams 28-Ton "Babies 


: These mighty land battleships, the M-3 medium tanks, are now rolling off production lines to take 
e 
e their places in America’s new mechanized forces. But, before a single tread was laid or plate drawn... 
g 


tools, jigs and dies had to come from the nation’s toolrooms. 


l- 
n It is in these toolrooms that hundreds of Monarch 10” x 20” Sensitive Precision Tool Maker’s Lathes 





a are proving their mettle under the strain of accelerated emergency production. This remarkable 
Monarch lathe turns, bores and faces to an accuracy of .0001”, and chases threads to lead accuracy of 
. .0005” in 12 inches length. (To meet the constantly growing demand for this lathe, we have doubled its 


‘ production since January ist.) THE MONARCH MACHINE TOOL COMPANY, SIDNEY, OHIO. 


MONARCH LATHES 
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TAYLOR-CRAFT 
AVIATION CORP. 


400 tons of structural 
steel from our stock 
—promptly! 


* 


1500 TONS structural 


steel for a 9.M.C. 
Depot. 


* 


SMALL BLDGS. 


Quickly erected at 
lowest Cost. 100% 
Salvage! 


* 


WICKES 


First, and often toughest, problem of Man- 
agement with expansion plans is to find a 
building . . . A building that can be quickly, 
simply erected in a minimum of time! 


Above all, its erection must not interfere 
with the all-important stream of every-day 
production. 


International “Al/l-Steel'’ buildings are the 
answer. Quickly delivered in stock units . . . 
flexible, easily erected . . . Easily altered or 
moved ... they're low-cost, fire safe. 


We're busy—working day and night, like the 
rest of the Nation, but there's always room 
for “one more" order. 


Let us help you with your building problem, 
today! 


Yutermational STEEL COMPANY 


Structural Steel 
1519 EDGAR STREET 


. . «. « “All-Steel" Buildings 


EVANSVILLE, IND. 











ment, showing the differences of al} 
applicants for the various abilities we 
measure—including mental and me. 
chanical abilities, and personality traits, 
One of the most interesting experi- 
ments consisted of giving the class a 
written problem without any explana- 
tion, and following that another prob- 
lem that they were first taught how to 
do. ‘This teaching consisted of the 
usual “tell them, show them, request 
questions, allow them to do the job, 
and then leave them on their own,” 
Records were kept on the results of 
these two problems and given to the 
class at the next meeting. They 
showed that for the first, non-taught 
problem the average time was 2.37 
minutes with 7 errors, whereas for 
the taught problem, the average time 
was 0.64 minute with only | error. 
Such experiments brought home to 
the class many points usually men- 
tioned but not learned in either regu- 
lar classes or conference meetings. 


For Additional Information 


Another feature of this class was 
the development of special material by 
members of the class on_ particular 
subjects requested by the class. The 
reading matter brought out certain in- 
formation on which the class would 
desire additional facts, and some stu- 
dent would volunteer to obtain them. 
These special reports were in such 
form that all members of the class 
could go over them without spending 
an undue amount of time reading. 
Then they could file them for future 
reference with other notes developed 
in class. Typical of such reports were 
several on nerves and health, to say 
nothing about those given on the re- 
sults of special psychological tests. 

It is especially noteworthy that 
many of the personal and individual 
opinions, which are frequently based 
on not too much thought or experi- 
ence, were eliminated until after the 
class members had obtained a fairly 
good background from their research 
work on each question. In many con- 
ferences the answers and personal ex- 
periences of a few members become so 
boring that the others begin to get 
impatient, and the benefits of the con- 
ference are jeopardized. In the study- 
conference method, this objection is 
largely overcome. 

Many of the men in this class 
learned to read and study for the first 
time in their lives. They learned how 
to find definite facts on certain speci- 
fied questions in many different books. 
A number of them are using this 
knowledge to good advantage in their 
daily work. Furthermore, all these 
eighteen men were subjected to most 
of the better texts available today on 
the subjects of leadership and han- 
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AUTOMATIC CONTROLS 


WHILE THEY IMPROVE CONDITIONS 


UTOMATIC controls will enable you to aid 

the defense program by conserving fuel. They 
will improve industrial processing and also improve 
temperature conditions in your plant. Automatic 
controls will do all this and at the same time will 
save money for you through fuel economy. The 
new 6” pneumatic Grad-U-Motor is one of several 
new controls recently develope<’ by Minneapolis- 
Honeywell engineers. It will handle unusually large 
dampers for industrial air conditioning and venti- 
lating. There is a Minneapolis-Honeywell control 
for every purpose, each specifically designed for 
the job intended. Ask the M-H engineer how 
Minneapolis-Honeywell controls can conserve fuel 
and better conditions in your plant. Minnecpolis- 
Honeywell Regulator Co., 2706 Fourth Ave. So.. Min- 
neapolis, Minn. Canadian Plant: Toronto. European 
Plant: London. Company owned branches in 49 cities. 


GRAD-U-MOTOR 
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q CLEANING’S 
A “MUST”! 


for smooth, speedy and steady production, 
whether it's process cleaning of munitions, 
plant equipment or metals; maintenance 
cleaning of machinery, floors or truck fleets, 
or the safe cleaning of workers’ hands. 


You want all the information available on 
today’s industrial cleaning methods. 
Here's how to get it.... 


GET ON THE MAGNUS 
MAILING LIST NOW! 


The Handbooks shown here are a few of the 
manuals available on this subject. More are in 
preparation. Save yourself the trouble of 
writing in again and again for bulletins and 
data. Just check the Handbooks you want from 
the group above and mail this ad back to us. 


You will then be automatically listed on the 
Magnus Mailing List for all new data, 
literature on industrial cleaning materials 
and methods, which will be sent you as fast 
as it is published. 


TEAR OUT THIS AD AND 
MAIL IT BACK TO US. 











- Magnus Chemical Co., Inc. 
220 South Ave., Garwood, N. J. 


Put Us on Your Mailing List 


for information and data on new cleaning materials and methods for process 
and maintenance cleaning in the industrial plant. 


AND SEND US THE HANDBOOKS CHECKED ABOVE. 
Signed 
Company 
Address 














MAGNUS CLEANERS 





dling people. All members were per- 
mitted to take the books out between 
classes, provided they returned them 
before the next class. Most of the 
members now have read from two to 
six books that they had not even heard 
of previously. 

This “psychology of leadership” 
course covered many questions on 
each of the following subjects—at all 
times it tended to point out the psy- 
chological reason for doing things in 
some definite way: (1) Psychology and 
behavior; (2) motives and differences; 
(3) the human mind; (4) the human 
machine; (5) personality; (6) griev- 
ances; (7) cooperation, morale, praise, 
and orders; (8) discipline; (9) intelli- 
gence, memory, and learning; (10) 
teaching and training; (11) selection 
and training of assistants; (12) self- 
improvement. 

The course stressed the study of 
people in all dealings with fellowmen, 
and pointed out the advantages of fol- 
lowing this procedure. The last three 
meetings were devoted to the study 
of self-improvement along the same 
lines previously covered. This pro- 
vided not only an excellent review of 
the main points of the course, but also 
a guide for further study. 

It is our opinion that many courses 
that are adaptable to the conference 
training method, as well as a number 
that are not, can now be taught on this 
conference-study basis. Certainly the 
overwhelming interest shown by the 
members of this class, and the de- 
mands for a similar course for their 
assistants as well as a class on €co- 
nomics for themselves, gives evidence 
of their satisfaction. 

In addition we already have had 
some excellent practical results in 
our organization, which can be traced 
directly to this conference-study class. 
Such results were not found following 
our previous conferences. 

The basis of this conference-study 
method can be briefly listed: 


1. Study what others have said or 
done on a specific question. 


2. Write down, after the question, 
all the answers found, with the proper 
references. 


3. Discuss and agree on a practical 
answer, method, or solution, which 
can be used on your own particular 
problems. 


We believe this method will prove 
extremely valuable whenever we must 
teach a subject on which our stu- 
dents are not sufficiently well enough 
informed to contribute to a conference 
meeting. Today the demands on in- 
dustry have necessitated the training 
of thousands who previously had lit- 
tle or no experience, and we feel 
this may be a partial solution. 
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A—Airbrake piston — drilled, turned and 


B 


Grooved on lathe, milled. 


- Insulator — bandsawed, turned, drilled, 
ond counterbored 


Army and Signal Corps engineers see to it that there are no weak links in the 
chain of communications controlling gunfire or troop movement. ¢ Bakelite- 
laminated insulates many important circuits, here as in other less spectacular, 
but no less essential, operations. SYNTHANE CORPORATION, OAKS, PENNA. 


SYNTHANE TECHNICAL PLASTICS 


SHEETS + RODS - TUBES - FABRICATED PARTS [SYNTHANE SILENT STABILIZED GEAR MATERIAL 
\ 


Bakelite — 8 | laminated 





A \6-TON BLOW 


100 TIMES 


“The machine on which we 
have found your ‘Oildag’ 
to work so efficiently is a 
special multi-slide machine 
embodying a high speed 
de- 


knuckle joint action, 


livering a blow of approxi- } 


mately sixteen tons one 


hundred times per minute. ! 


We are 


motor oil mixed with ‘Oil- 


using SAE 30 
dag’ and we believe the 
reason for its success 1s 
that this mixture gets to 
the working surface more 
quickly than any other oil 
made for high pressure 


work,” 


iE 
es. 
a et bat or 


3 
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A MINUTE: 


There are hundreds of in- 
dustrial applications of 
“dag” colloidal graphite, 
dispersed in various liquids, 
in addition to the example 
of “shock lubrication” by 
| this eastern manufacturer. 
| Major oil companies now 
supply lubricants contain- 
ing “dag” brand colloidal 
graphite. A request on 
your letterhead will bring 
Bulletin 92 y “Colloidal 


Graphite Lubricants.” 


ACHESON 
B@ICOLLOIDS 
‘/ CORPORATION 
PORT HURON, MICHIGAN 


+e 


are registered trade marks of the Acheson Colloids Corporatio 





Here cre a few 


which you may be having 


of the many uses of colloidal graphite in industry—check any with 


elatdolilels mellilatlitt +: 


"DAG" COLLOIDAL GRAPHITE FOR: 


CONVEYORS... 


FORGING DIES.....:3.6eceks 


COMPRESSORS 
GLASS MOLD 


ASSEMBLY AND RUN.-IN.... 


for the uses you specify 


ACHESON COLLOIDS CORPORATION 


SCREW THREADS 

STEAM CYLINDER 

CASTING 

conouctive coaTincs.... 
IMPREGNATION 


Teor off this coupon and attach to your letterhead—it will bring a working sample 


Port Heron, Michigon 


| 
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Fair Pay for. 
Salaried Employees 
(Continued from page 137) 


rarely used by other participants in 
the rate setting procedures. 

To facilitate and standardize salary 
administration, salaried positions are 
usually grouped in “grades” or classes 
of ascending complexity and respon- 
sibility, regardless of the company or- 
ganization unit in which they are 
located. Each grade is assigned a min- 
imum or hiring salary, to be paid to 
new employees starting on the job 
or to employees performing in a barely 
satisfactory manner. Likewise, each 
grade is assigned a maximum salary 
amount to be paid to outstanding or 
exceptional employees. In salaried-posi- 
tion grades, it had been found advan- 
tageous to have the minima and max- 
ima so arranged that the maximum of 
any one grade is equal to the mid- 
point of the first grade above it and 
the minimum of the second grade 
above it. The next problem, therefore, 
was to select a range from minimum 
to maximum that would provide max- 
imum control of individual salaries 
without making too fine distinctions 
among the various job levels. 

No general rule can be established 
in connection with the width of 
grade ranges—that is, the ratio of the 
maximum to the minimum salary. In 
the installation described, realization 
of this fact dictated the decision to 
try several ranges and choose the 
one that best differentiated among 
the various levels in the company. 

The number of grades, the amount 
of spread or range from minimum to 
maximum, the, rate of progression 
from grade to grade, and the amount 
of overlapping between grades are 
all mathematically intetrelated. This 
means that the wider the spread, the 
lower the number of grades between 
the lowest-graded job and the high- 
est-graded* job. Too few grades, and 
hence too’ wide spreads, result in lack 
of control and ability to increase or 
decrease. Too many grades resulting 
from the use of a narrow spread lead 
to frequent grade changes because of 
slight changes in difficulty and im- 
eagge m and in making many hair- 
ine decisions in assignment of job 
grades. When several ranges are com- 
puted, the best range for use in the 
company surveyed can be determined 
by assigning a number of jobs, usually 
the key jobs, to grades in accordance 
with each of the computed ranges. 
The one that best suits the company 
usually is quite obvious. 

The result of combining the in- 
dividual point rating factors shown 
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John A. Roebling Sons Co. 


Licks a Hard Heating Problem! 


eVaats 


Unit Heating 






Cold Workers are neither efficient nor happy! So John A. Roebling 
Sons Co. replaced old-fashioned heating methods in their Trenton, New 
Jersey, plant, with Carrier Unit Heating. Result? Workers are more 
satisfied . . . maintenance problems are simplified . . . heat is better 





















controlled .. . 






and proper temperatures are maintained at all times. 








Substantial Operating Saving 


* Why heat the ceiling? With old 
fashioned direct radiation, heat rises 
upward where much is wasted. Car- 
rier Unit Heating directs heat down- 
ward —to the working area where 
it’s needed. As a result, less Btu’s 
are needed to do the same job... 
you save from 20% to 30% on your 
fuel bills . . . you have less equip- 
ment to service and maintain. What’s 
more, heat “comes up” in the morn- 
ing from 75% to 80% faster. 


Trouble-free Operation 


Why? Simply because Carrier has 
built into this equipment trouble- 
free performance — over 19 years of 
doing it! For example, Carrier Heat 
Diffusers and Unit Heaters are both 
equipped with a fan assembly so 
carefully balanced that users not 
only enjoy quieter, smoother oper- 
ation . . . they also report savings 
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up to 50% on original investment. 
And the famous “return bend” coil 
construction eliminates expansion 
and contraction—virtually rules out 
danger of leakage. 


Choose Your Own! 


It makes no difference whether your 
building is old or new, large or 
small. You can select the most 
economical and efficient equipment 
for your needs from Carrier Heat 
Diffusers for large spaces, Carrier 
Unit Heaters for small spaces and 
Carrier Gas-Fired Unit Heaters for 
use where steam or hot water is not 
available. Call your Carrier Dealer 
listed in the phone book. He will 
make a complete survey of your 
plant and estimate what you can ex- 
pect to save on your fuel bills. Or 
use the coupon below to send for 
descriptive literature. 


1941 


Large Space! This Carrier Heat Dif- 
fuser directs heat only where it’s needed. 
For efficiency and low cost, 20 different 
models for large spaces are available to 
choose from. 














Small Space! Today no manufacturer 
needs to waste as much as a single dollar 
by investing in equipment too large for 
the job. The Carrier Unit Heater illus- 
trated is but one of 27 different sizes to 
fit any particular location. That's real 
economy. 





Carrier Corporation, Syracuse, N. Y. Desk H33 
“Weather Makers to the World” 
(In Canada: 30 Bloor St., West, Toronto, Ont.) 


Without obligation, send descriptive literature 
on [] Carrier Heat Diffusers Carrier Unit 
Heaters [] Carrier Gas-Fired Unit Heaters. 
Name. 

eee 


City 











2598 
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Carefully selected raw leather special tanning and 

proper treating give GARLOCK BITAN Leather 
Packings high tensile strength to withstand heavy pressures and make thepwrresist- 
ant to temperature and acid or alkaline solutions. ‘e 


GARLOCK Leather Packings are manufactured in all types or forms for which 
leather commonly is used: Molded Cups, "U" and "V" Packings, Flange or Hat 
Packings, Washers, Gaskets and Discs. GARLOCK BITAN, Oak and Chrome 
Packings in these forms are produced in all commercially practicable sizes, for 
service wherever leather packings are suitable. Write for descriptive folder! 







THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 


In Canada: The Garlock Packing Co. 
of Canada Ltd., Montreal, Que. 
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in Figure 2 into total points, and 
assigning them to grades, indicated in 
this company that the 25 percent 
spread would undoubtedly bring out 
the required comparisons among jobs 
without sacrificing control or necessi- 
tating determination of hairline differ- 
ences among jobs. 

The last step prior to initial instal- 
lation of the results of the study was 
to “price” the grades in accordance 
with the area labor market from which 
this type of help is drawn. Pressure 
for early completion of the entire 
study prohibited the careful type of 
market survey that normally should 
be made. The average relationship be- 
tween difficulty points assigned and 
salaries actually paid by the com- 
pany was determined. This average 
ratio of points to salary was applied 
all the way up the scale so that one 
difficulty point was worth the same 
amount of money at any point on the 
scale. 

Individuals receiving below their 
appropriate grade minima were in- 
creased to the minima. Individuals 
paid more than their respective grade 
maxima were not reduced, but it was 
understood that they would receive 
no further increases until such time 
as future general salary scale increases 
raised the maxima of their grades 
above the amounts of their salaries. 
Following the installation a detailed 
salaried labor market survey was made, 
and it was found that the salary 
scales set up were approximately in 
line with petroleum refinery super- 
visory and technical average salaries. 


Other Companies Cooperate 


The market survey was made by 
securing average salary data from 
competitors for 30 anchor jobs known 
to be common to the industry and 
the company. Descriptions of actual 
jobs in this company were mailed to 
other companies, which had agreed 
to cooperate. Sometime after this 
mailing, representatives of the job 
analysis staff and the industrial rela- 
tions department called on the other 
companies and studied the details 
of the other companies’ jobs to be 
sure that they were comparable, or, 
if not, to point-rate the outside jobs 
to make them comparable to Atlantic 
Refining Company’s difficulty scale. 
The resulting data were statistically 
analyzed for purposes of comparison 
of the market rates and the com- 
pany’s salary scale. 

Space does not permit description 
of all the details of each step in the 
procedure. The chief purpose of this 
article is to point out the need for 
some such action in most companies, 
and to indicate that the completion 
of the program was neither a costly, 
involved, nor lengthy undertaking. It 

















*THE REX MAN 


= * ee el > 


“IT'S NEVER 100% RIGHT”—<rnis ber 
conveyor never seems to be in A-1 condition. I’m 
always paying for minor repairs—replacing a 
half dozen rolls here, a dozen there—waiting for 
parts and taking all the grief that goes with it. 
What's your answer to that?” 


1M TIRED of thé 
Fictten’ He Told Me* 








WHY NOT S. 0. R.?—«The same answer I’ve 


given to so many other men with the same prob- 
lem—S. O. R.! Standardize On Rex! Start a re- 
placement program that will give you one type of 
idler, one source of supply—plus the longer ser- 
vice that Rex idlers always give. And here’s why—” 











SEAMLESS WELDED ROLLS—took at this 


Rex idler roll. It's made of seamless steel tubing, 
all welded and equipped with true Timkens. Sure, 
it costs a little more than some of the “light- 
weights” you are now using, but look at the 
trouble you’ve been having! And that’s not all—” 





DUST OUT—GREASE IN—«vou've got dusty 


conditions to contend with here. That’s why you’ve 
n having so much trouble with early wear and 
‘wobble.’ But you won't with Rex. Their Timkens 
are triple-sealed. Dust can’t get in and hurt the 
ings, and grease can’t get out to rot the belt.” 






e 


@ Address Chain Belt Company, 


LOOK HOW EASILY your man installs them. 


Just take out the old and put in the new! And if it 
is ever necessary for you to replace a Rex idler 
roll, remember that you buy the roll only—not 
the entire idler because Rex rolls are interchange- 
able in the same frames. 


“How to Handle It with Rex Belt Conveyors” is a book that will show you 
the value of an S. O. R. program of your own. Better send for your copy. 
1667 West Bruce Street, Milwaukee, Wis. 


REX BELT CONVEYORS 


CHAIN BELT COMPANY OF MILWAUKEE 


Baldwin-Duckworth Chain Belt Division, Springfield, Massachusetts « Worcester, Massachusetts 


Rex Chain Belt and Conveyor Divisions, Milwaukee, Wisconsin 
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“YES, SIR, YOUR S.0.R. PROGRAM was 


what I needed.” —“A few more rolls to replace and 
they’ll all be Rex. And I've already learned how 
much less maintenance and repairs that means! 
I can look forward to fewer interruptions all 
along the line.” 



























































¢Save TIME with 


KIRK & RLUM 
BLOW PIPE PARTS 


Outstanding advantages of KIRK & BLUM Blow Pipe Parts are their 
rugged construction, adaptability and machine-made accuracy. They 
enable your maintenance tin shop to get jobs done faster—because they 
eliminate the necessity of drawing patterns and making every piece 
before erecting. Changes and repairs can be made with a minimum 
loss of time and production. 











‘ 


Large stocks permit 
shipments to be made 
same day orders are re- 
ceived. Write today for 
details and prices... 
or send us a trial order. 


Pals! ; 
Aes Ie ; 
Ct Set lG 


ONE-PIECE ELBOWS 


Don’t waste time making elbows by hand, 
when KIRK & BLUM can supply you 
with elbows that are far superior to, yet 
cost less than, the hand-made kind. KIRK 
& BLUM Elbows are made from a single 
piece of sheet metal, rolled into a cylinder, 
then crimped by a special machine. This 
crimping process produces an elbow of 
extraordinary strength, having only a 
single seam to be soldered 
to make it tight against 
air, dust and water. Sizes 
up to 14” in diameter. 
Bios 4 x 
BALL JOINTS 

KIRK & BLUM Ball Joints are 
made of cast iron, black japanned. 
Provide flexibility in pipes to 
moving cutter heads or swinging 
emery wheels. Sizes from 3” to 
14”, inclusive. 


BLAST GATES 


Installed to save air and power 
on least-used machines. Made of 
cast iron, black japanned. Sizes 
from 3” up. 


STEEL FLANGES 
ROLLED STEEL 
FLANGES—6” to 36” 
PRESSED STEEL 
FLANGES—3”, 4”, 5” 
Diameter. 

Utmost accuracy and 
strength are assured. 
Prompt shipments 
from stock of stand- 
ard sizes. Special 
: = sizes of flanges and 
__ See - angle rings can be 
He bE furnished promptly. 


THE KIRK & BLUM MFG. COMPANY 


“Over a Third Century of Service to American Industry” 


2835 Spring Grove Avenue ° CINCINNATI, OHIO 





(Above) Kirk & 
Blum Ball Joint 





(Right) Kirk & 
Blum Blast Gates 
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represented merely a logical extension 
of the .principles already applied to 
hourly rated jobs in such a way that 
the key men in the manufacturing 
organization could have their re- 
muneration based upon the same sys- 
tematic methods of determination as 
those under them. Since the comple- 
tion of these studies in the plant, the ° 
work has been successfully extended 
to other functions of the company. 
The maximum salary of the highest 
grade yet set is $10,000 per year. 





Everybody Can Play 
(Continued from page 142) 





meetings, if necessary, can be called 
by a majority of members. 

The council determines which ath- 
letic or recreational activities shall be 
conducted, and appoints a special com- 
mittee to take care of each. If a plant 
team is to be organized, it appoints 
both manager and coach, but the 
team chooses its own captain. A com- 
plete report of each activity is made 
up by each committee. Each league, 
after its year’s activities, usually finishes 
up with a banquet, where the prizes 
are distributed. Prizes are cups, medals, 
sweaters, or jackets. 

Success of the teams and leagues 
under the complete jurisdiction of the 
athletic council has been rather inter- 
esting. Our “Triple A” baseball team 
won the championship of that league 
in 1940, beating the best that the in- 
dustrial plants of Springfield, Mass., 
had to offer. The girls’ tennis team 
walked away with the championship 
of the Industrial League for the second 
year in succession. Our _basket-ball 
team finished fourth; our men’s tennis 
team, sixth; and our golf team, fourth. 

Perhaps special mention should be 
made of the girls’ club which was or- 
ganized by the girls under the name 
of the “Big-San Girls’ Club.” One of 
the company’s houses is used for a 
clubroom. Supervision is provided by 
one of the women in the personnel de- 
partment, who lives at the house and 
acts as adviser or coach as the occasion 
requires—but only on request of the 
girls. There is a complete kitchen in 
the house, and at frequent intervals 
during the winter the girls appoint 
various committees to serve different 
types of suppers. One night it is Irish 
stew, another night, Italian spaghetti, 
another, a Polish dinner, and so forth. 
The house is equipped also with social 
rooms, pingpong tables, and other in- 
door recreational equipment. 

Outside the girls have a badminton 
court and a fireplace for hot-dog roasts. 
In the winter they organize roller skat- 
ing parties at a rink nearby; picnics, 
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@ When you're dealing with METAL 

you're dealing with known physical and 

mechanical characteristics. The basic principles of 

Flexible METAL Hose and Tubing are the result of engin- 
eering developments that date from the turn of the century. 

If you have a tough problem of conveying hot or cold liquids or gases, 

at high or low pressure, between moving elements... if connections 


must resist or absorb vibration . . . you will find a quick and permanent 
answer in Flexible METAL Hose or Tubing. 





Above: Excess coating remover air blade 
hose on a paper making machine. 





Steam and water connections Suction hose connections on Vibration absorber on 
to high speed plastics presses. textile finishing machines. compressor, 


Coolant feed on machine tool. 










It will pay YOU to know the many unique qualities and wide range 
of types available in modern Flexible METAL Hose and Tubing. 
Send for your copy of our “Fact Book’. 


OSE and TUBING 


fie S 
Ss NEw YORK. Ny. 






Please send me, without obligation copy of 
your "FACT BOOK”. 


IT ost; do becesaheeanaa : Title 
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TO KEEP THEM 














































































DEFENSE COMES FIRST! 

An unending avalanche of planes, ships, guns, am- 
munition, machinery, equipment, supplies must roll 
out from the production lines at ever-increasing 
momentum. 


I | 
n the present national emergency, we all agree | 
| 


Roebling has geared up its electric wire and cable 
plant to meet the emergency. Day and night the 
wheels turn at top speed. Every fraction of capacity 
has been put to work. Electrical wires and cables 
in endless variety are streaming from the Roebling 
plant ready for defense duty. 

Roebling appreciates the fine cooperation and un- 
derstanding of valued customers who have experi- 
enced unavoidable shortages and shipping delays, 
caused by the unprecedented production situation. 


| JOHN A. ROEBLING'S SONS COMPANY aoty 














Trenton, New Jersey Branches in Principal Cities CF a) 
Export Division: 19 Rector St., NewYork, N.Y., U.S.A. | | \ | 7 
Cable Address: ‘‘Roebling’s”, New York * | \ 
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ELECTRICAL 
WIRES 4»> CABLES 











hikes, and horseback riding parties are 
organized in the summer. The rooms 
are open every night, and groups meet 
for knitting and sewing instruction. 
The girls organize their own activi- 
ties, appoint their own committees, 
and do all their own work. The house 
is run on an absolutely democratic and 
cooperative basis. They raise money 
for their socials, and the general fund 
is used only for supplies for their ath- 
letic activities and prizes for winners. 
Cost to the company? Not a penny 
for any equipment, for prizes, or for 
remuneration. The company does 
keep the baseball diamond in trim; 


| owns the bowling alleys; and furnishes 


the house for the Big-San Girls’ Club. 
The bowlers, however, pay for the pin 
boys, as well as a small charge for 
maintenance and repairs. This charge 
is only slightly less than that charged 
by the local alleys. 

Is all now sweetness and light? Not 
by any means. There are still scraps, 
fights, and jealousies, but they are 
only the virile symptoms of a healthy 
organization. At times the coopera- 
tion of the management is requested, 
but for no other purpose than to act 
as toastmaster at banquets or to give 


| out prizes. Perhaps the spirit of the 


employees might best be seen at their 
banquets. In making up teams, all 
sorts of bickering takes place, and the 
rivalry gets pretty hot in competition, 
but at the completion of an activit) 
everyone gets together for a good time, 
the heat of battle is forgotten, they 
cheer the winners, and then go back 
to their work with only one thought 
in mind—how can we strengthen our 
team so we can sit at the head table 
next year? 





Built a New Dispensary 
(Continued from page 144) 





that instructions are being followed 


| All food handlers are re-examined 
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every six to eight weeks. Elevator and 


crane operators are re-examined to be 


sure that their licenses may safely be 
renewed. 

The dental clinic is an integral part 
of the medical department, with two 
dentists who aggregate 42 hours a 
week at the plant, assisted by a full- 
time dental hygienist, who takes care 
of all teeth cleaning, as well as the 
necessary record keeping. All em- 
ployees may use the dental clinic. Ex- 
aminations are free, but a small charge 
is made for the work. 

Employees make appointments with 
the dentist by telephone or at the dis- 
pensary in person. An appointment 
card is made out in duplicate, and the 
carbon copy given to the employee. 











Two days before the appointment is 
due, the original of the appointment 
card is sent to the workman’s foreman, 
so that arrangements can be made for 
him to leave his work for the half-hour 
usually required for a dental treatment. 

Under the supervision of the dental 
hygienist, a special dental health pro- 
gram is carried on for the apprentices. 
Boys who cannot afford to have their 
teeth treated by an outside dentist are 
taken care of through the dispensary. 

Since the company started to build 
army tanks, it has been found neces- 
sary to install a new first-aid station in 
that department. The plant is so large 
—it takes a lot of room to make loco- 
motives—that if a serious accident did 
occur, it would be impractical, and 
pethaps dangerous, to try and get the 
injured man to the main dispensary. 

A class of picked men in each shop 
is given instruction in first-aid prin- 
ciples. Eighteen fully equipped first-aid 
boxes are placed throughout the plant 
—to be used only in cases of great 
emergency. Strict instructions are 
given that these boxes are not to be 
opened for minor injuries—the medi- 
cal director does not want the men to 
treat themselves for anything. Even 
the slightest accident must be reported 
and treated in the dispensary. 

Injured employees who have to stay 
home are visited and treated there. As 
their condition improves and they are 
able to come to the dispensary for 
treatment, transportation to and from 
their homes is provided. 





Designed for 
Employee Comfort 
(Continued from page 147) 





A ventilator in the roof permits any 
hot air to escape from the factory. A 
special exhaust system is used to with- 
draw the hot air from such places as 
the baking furnaces. In cooler weather, 
air temperature is regulated by gas 
heaters throughout the building. 

The company’s interest in the com- 
fort, health, and safety of the indi- 
vidual worker starts when he or she 
applies for employment. Separate com- 
fortable waiting rooms are provided 
for men and women in the employ- 
ment office building located at the 
main entrance to the grounds. Each 
applicant is given a personal interview 
to determine his or her qualifications, 
and to explain the company policies. 

After the interview the applicants go 
to the company hospital where they 
are given a physical examination by 
a competent industrial physician, 
assisted by a trained nurse. The hospi- 
tal is completely equipped with mod- 
erm equipment, including X-ray. The 
































Kearny, New Jersey, is one of the 
nation's great industrial centers. 
No other community is favored with 





so many pl did ad 9 
Waterways, Air Service, Railroads 
and Highways converge to give un- 

sutpassed transportation facilities. 
New York City is less than 5 miles 
away; to the west is the metropolis of 

Newark and to the east lies Jersey City. 


From its population of approximately 43,000, 
Kearny draws a plentiful supply of skilled labor. The munic- 
ipal government ‘offers a strikingly low tax rate. There is 
an abundant flow of fresh water. 
All of these factors combine to make Kearny the choice spot 
for the location of new industries and branch factories. 
For further details, write for our fully descriptive, illus- 
trated booklet and specific information regarding available 
sites. Address: 


Mayor FREDERICK T. LAW 
Town Hall, Kearny N. J. 
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For the stranger 
in our midst— 





When a copy of FACTORY is handy in plant or office, a non-subscriber 
like you is bound to pick it up and glance through it. With benefit cer- 
tainly, for there’s plenty in this and every other number of value to you, 
if you hold a responsible position in industry. 


Chance readers like you are ‘strangers in our midst.’ FACTORY wel- 
comes you and hopes to be favored with your personal subscription. For 
your experience is valuable—the more ‘strangers’ that come into the 
fold the better for them and the present subscribers. 


a 


Because the cooperative nature of FACTORY makes every subscriber a 
potential contributor—there’s a constant pooling of ideas and con- 
structive comment for the benefit of all. 

Chance reading of FACTORY, we repeat, is valuable as far as it goes. 


But just scanning a copy once in a while won't yield the full measure of 
practical aid that the service holds for you. 


Ta ge Serra Se 


The very article that would be of immeasurable help to you might be in 
an issue you miss. The safe way is a personal subscription. Place it 
now—then you will be sure to get every single fact, figure and idea 
that is new and important. 


FACTORY—330 West 42nd Street New York, N. ¥. 


ee eg a 


Subscription Rates—United States, Canada, Mexico, and Central and 
South American Countries, $3 a year. All other countries, $4 a year. 
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Sreamlined Stools 


with a “3rd Comfort” Feature 
for Every Worker! 





Seat comfort, back comfort, plus “3rd 
comfort” feature “Height always right” 
for every worker, gives streamlining to 
your production operations, too, assuring 


smooth running maximum hourly volume. , 





E VER-F{/ OLD 


Automatic-Adjustable 
Stools and Chairs 


give the ultra-modern touch to office or shop. Seat 
locks automatically at any fractional-inch height. No 
thumb screws, ratchet or gadgets to fuss with. No 


projections to snag hosiery. 


Write for Free Catalog and Prices on All 
Models of Stools and Chairs for Office 
and Factory Use. © 


SABORATORY FURNITU EXPERTS 
uc. G. Campbell, Fressent 
5026 S. Center St. Adrian, Mich. 


Leaders in the Manufacture of 
Laboratory Furniture Since 1905 


















bie range 18 to 
24 inches. 


































Shons bow to 
Convey Bulk Materials 


at New Low Cost 


new AJAXK 
LO-VEYOR 
Bulletin No. 3l 


Photographs show how Ajax 
Lo-Veyors simplify installations 
... on the floor, under the floor 
and over-head ... for level and 
off-level travel . . . open, en- 
closed, (dust-tight) pan and 
tubular models . . . complete 
self-contained units assembled 
ready to run. 


Write for 
your copy of Bulletin 31 


FLEXIBLE 
COUPLING 
COMPANY 


WESTFIELD, N. Y. 















physician is on duty for several hours 
every day, and is on call at all times. A 
nurse is on duty during all hours the 
plant is in operation. In addition, a 
dispensary with dressing rooms and 
cot rooms in the main factory building 
provides quick facilities for taking care 
of employees who may become ill or 
are injured. 

Further to insure the health and 
safety of the workers, all working con- 
ditions are carefully checked by a com- 
petent industrial physician and a safety 
engineer. A safety committee, consist- 
ing of at least one employee from each 
department, conducts a continuous 
campaign for safety. One of the main 
functions of this committee is em- 
ployee education on safety matters. 

Locker rooms are provided, where 
each employee has a locker to keep 
personal belongings, and there are ade- 
quate facilities for changing clothes. 
Modern washrooms and toilets are 
placed conveniently throughout the 
plant. The walls of these rooms are 
made of glazed tile so they can be 
easily kept clean. The health of the 
workers is safeguarded by having the 
toilets equipped with germicidal lamps 
which sterilize the toilet seats each 
time they are used. 


Good Food, Reasonably Priced 


The cafeteria, where the workers 
can obtain wholesome food at reason- 
able prices, has been equipped with 
furniture that blends with the furni- 
ture in the recreation rooms. Seating 
capacity is provided for 500 people at 
one time. Food is prepared in a scien- 
tific kitchen, and served from steam 
tables in the cafeteria. A trained dieti- 
cian supervises the preparation and 
serving of the food. She also selects the 
food and prepares the menus, seeing 
that dishes with appeal particularly to 
women are included. 

Employees who prefer to do so may 
bring their lunches from home, but 
must eat them in the cafeteria. Eating 
in the factory causes unsanitary condi- 
tions and develops health hazards. The 
plant can be more easily kept clean 
and sanitary by confining all eating to 
the cafeteria area. 

For convenience of visitors and to 
minimize interference with produc- 
tion, a separate office building, at the 
main entrance to the plant, houses the 
employment department, hospital, 
purchasing department, cashier, and 
police office. 

At night incandescent lamps are 
used to floodlight the grounds and 
buildings. A well-lighted bus station 
covered with a canopy is provided just 
outside the main gate. For employees 
who drive their own cars to work, 2 
well-lighted, fenced-in parking lot is 
provided. An efficient police force is 
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UST spells work for the housewife. And it is 

a pesky problem in industry, too. Whether it 
represents a nuisance or a loss of valuable mate- 
rials in your plant, there’s a practical, inexpensive 
answer. And American Blower has it! 


Let us show you how we have successfully 
solved many dust problems similar to your own 
with the famous American Blower Type “D” 
Centrifugal Collector (illustrated on left, below). 
Let us work with you in selecting and installing 
the modern American Blower equipment best 
suited to your particular needs. 


Our Dust Testing Laboratory at De- 
troit is available to engineers and cus- 
tomers for testing and analyzing dust 
samples. Phone or write the American 
Blower Branch Office nearest you for 
complete data. Investigate, too, the new 
American Blower Capillary Air Wash- 
ers. Remember, BAD AIR IS BAD 
BUSINESS! 


AMERICAN 
BLOWER 


AMERICAN BLOWER CORP. 
6000 Russell St., Detroit, Mich. 
CANADIAN SIROCCO CoO., 
LTD., WINDSOR, ONTARIO 
Division of American Radiator 


and Standard Sanitary Corp. 


A typical American Blower Type “D” Cen- DUST COLLECTORS ° DUST PRECIPITATORS 


trifugal Collector installation, above. Investi- 


gate this time-proved, practical equipment for FANS © BLOWERS + AIR WASHERS 











2 rr IRE ST 


moma 







” 
ey ty 












Stood Idle. 


thr and 55 min. 





























And You Can 
Put Your Finger 
Right On It! 


What does it cost when your motor truck 
stands idle somewhere for an hour and 55 
minutes? It costs pretty close to $8.00! 
That’s plenty, we'd say. 


One thing is certain, you never realize it 
until you SEE it. And when you see it in 
chart form (like the Servis Recorder chart 
above) then you can correct it. 


Waste 





A Truck Can Easily 
$500 a Year! 
Why allow it, when the Servis Recorder 


need is a screwdriver—why, you could 
nail this Servis Recorder on your truck, and 

” it will automatically give 
you every day this “‘pic- 
ture” of the work your | 
truck did during the past 
24 hours—busy and idle 
time. And besides get- 
ting a real day’s work 
out of each truck, you 
correct such abuses as 


can prevent these costly delays? All you | 





on duty 2+ hours a day to guard the 
buildings and grounds, and also to in- 
sure the safety of the employees. ‘These 
precautions make it perfectly safe for 
employees to come or go from the 
plant either day or night. 

Many other benefits are provided 
for the employees, such as health and 
accident insurance, group life insur- 
ance, hospitalization insurance, and 
yearly vacations, all of which contrib- 
ute to the mental and physical com- 
fort of the emplovees. 





Guards Against Stoppages 
(Continued from page 149) 





who are citizens of the United States, 
from 23 to 40 years old, with a 
high-school education or its equiva- 
lent, a clean record—men who are 
active, alert, intelligent, courteous. 


Applicants must pass a_ physical 
examination given by the company 
physician. 


The manual also states these quali- 
fications for a competent plant guard: 
Honest, law-abiding citizens who pay 
their debts and are not harassed by 
creditors; who keep themselves in a 
fit mental and physical condition in 
order to render good service every 
day; men who are willing to obey 


| orders without quibbling or arguing, 
























Speeding, Overtime, 
Night Work, etc. Send | 
for the whole story. | 
The coupon brings it. 





_ THE SERVICE RECORDER CO., 

_ 1375 Euclid Ave., Cleveland, Ohio : 

' Please send us, without obligation “10 W 
of Getting More Work out of Motor Trucks.” 
Company .-.--------------------------- 


Attention of, 
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fervis Recorde 





Tells Every Move Your Truck Makes 


and who get along agreeably with 
their fellow-workers; men who will 
not engage in arguments about poli- 
tics, religion, or personal matters; 
men who have sufficient physical and 
moral courage to defend the property 
and the interests of the company if 
necessary; men who are able to forget 
personalities and personal likes and 
dislikes, and who will abide strictly 
by the rules of the department. 

In one of the Eaton plants, typical 
of the rest, there are 23 protection 
guards. Seven of them have been to 
college. One officer has had seven 
years of police experience. He is 
also a graduate of the FBI Police 








Academy. Other guards have worked | 


in the banking, investigating, railroad, 


| accounting, and sales fields. 


All plant protection orders are 
issued by the director, transmitted 
through the captains to the sergeants, 
and thus to the patrolmen, so that 
the proper flow of authority is main- 
tained, and each member of the de- 
partment receives his instructions 
from his superior officer—which 
makes for departmental discipline. 

Each plant has a captain, who 
receives his instructions from the 
director of plant protection at the 
general offices of the company, and 




































Management and Labor 
Agree on this Policy! 


EAT-FAG saps men’s strength — 
slows them up — wears them 
down before the shift is over. Heat- 
Fag threatens whenever hot weather 
ae heavy work make workers sweat. 
For, as they sweat, salt is passed off. 
The normal saline balance in the body 
is disturbed, and the result is lowered 
efficiency — fatigue — vague discom- 
fort — and in severe cases, even heat 
sickness and cramps. 


That’s Heat-Fag — the enemy of pro- 
duction. To labor, it makes the job 
seem harder, more tiring. To manage- 
ment it means lowered efficiency, mis- 
takes and a sag in production. 


The remedy is simple and inexpen- 
sive . . . Morton’s Salt Tablets in 
sanitary dispensers at all drinking 
fountains. Workers welcome this con- 
tribution to their comfort and welfare. 


AVOID | HEAT-FAG 


“st MORTON'S 


SALT TABLETS 





Place Morton Dispensers At 
All Drinking Fountains 


Morton’s modern dispensers deliver salt tab- 
lets, one at a time, quickly, cleanly, and 
without crushing or waste. Sanitary, easily 
filled — durable and dependable. 


Morton’s salt tablets contain 
the most highly refined salt, 
ressed into convenient tablet 
orm, easy to take with a drink 
of water. They dissolve in less 
than 40 sec. after swallowing. 
Order direct from this ad, or 
from your distributor. 


DISPENSERS 
500 Tablet size - - « « « $325 
1000 Tablet size - - - - « $400 


TABLETS —Case of 9000 
Salt Tablets - - - - $260 


10 grain 
3; Combination Salt-Dextrose 


$315 












Tablets, per case - 





FREE . . . write on your firm 
letterhead for a pocket size sam- 
ple tube of MORTON’S SALT 
TABLETS, and new folder, ‘‘Heat- 
Fag and Salt Tablets.” 











-- CHICAGO, ILLINOIS 
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YOU DON’T HAVE TO USE CONVEYORS 


and you can “get by” cleaning your 
plant with brushes and brooms 


Seriously, you wouldn’t consider moving materials 
without a conveyor, yet many, many companies still do 
something almost as bad: clean their plants with brushes 
and brooms instead of with industrial vacuum cleaners. 


The cost of hand cleaning is at least five times as bigh 
as machine cleaning. In one typical case the cleaning 
cost per pound of dirt removed was 30¢ with brushes 
and brooms and only 4¢ after Invincible Vacuum 


Cleaners were installed. 


Probably the greatest obstacle to the universal use of 
vacuum cleaners in industry is the 
popular fallacy: “Our plant is different. 
Vacuum cleaners wouldn’t work for 


” 


us.” While there are a few isolated 
cases where special attachments are 
needed, there are virtually no condi- 
tions which interfere with the profitable 


use of Invincible Vacuum Cleaners. 


These sturdy, compact machines move 
swiftly and easily through congested 


INVINCIBLE IN 
/ cwahe aS i 
= | rs) ))} | 
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rooms and around machinery. They do not interfere 
with production. They not only clean every part of the 
plant perfectly—floors, walls, ceilings, beams, pipes, etc. 
—but they also clean machinery, motors, bins and other 


hard-to-get-at spots. 


While we don’t wish to cast reflections upon your plant 
housekeeping, we must point out that it is impossible 
to clean perfectly with brushes or brooms—all you do is 
get the heavier particles of the dirt. The rest is pushed 
up into the air and resettles so that tomorrow it may be 


pushed up again. 


For 35 years we have done nothing but 
study possible improvement of indus- 
trial vacuum cleaning. We feel we 
know more about it than anyone else. 
Won’t you let us help you solve your 


cleaning problem? 


Write to Invincible Vacuum Cleaner 
Mfg. Co., 440 Davis Street, Dover, Ohio 
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You're set to handle a variety of 
lifting, loading, transporting, 
cleaning-up or pulling jobs... 
with this 
powerful, versatile wheel tractor equipped 
with crane or shovel. Takes over much work 
usually handled by more expensive hoists, 
replaces costly hand 
labor. Get all the time and money-saving 
facts .. . NOW! Write for descriptive liter- 
ature. See your Allis-Chalmers dealer. 


lowest possible cost... 


cranes or shovels... 


FOR LOADS UP TO 1,800 POUNDS WE RECOMMEND 


MODEL iB TRACTOR WITH CRANE. 


ALLIS-CHALMERS 


(LWAUREE u 





at 





HEAVY DUTY - VERSATILE» POWERFUL 


32 DRAWBAR HORSEPOWER 







““1U"' WITH CRANE —Full-revolv- 
ing. Handles loads up to 4,000 
pounds. Choice of 12’, 15°, 18° 
or 21° boom lengths. Power oper- 
ated. Small enough to go through 
doorways. 


“1U" WITH SHOVEL — Especially 
useful handling such materials as 
bulk chemicals, coal, fertilizer, 
sand, stone, gravel, ashes and 
snow. Works in smallest places. 
Easily loads into trucks. 


TRACTORS. ENGINES, ROAD MACHINERY 


.. IT DOESN'T 





ATHLETE’S FOOT 


impairs the efficiency 
of 530% of your employees 


U. S. Public Health Service Bulletin 
(R-674) states that 50% of all adults are 
afflicted with Athlete’s Foot. Shower 
rooms are primary spreaders of the infec- 
tion. But also your shower rooms offer 
your best opportunity to control it, re- 
gardless of where your employees con- 
tract it. 

New way to solve problem 
Recent research has upset former theories 
on control of Athlete’s Foot. The new 
procedure is revolutionary—the ONOX 
method. A safe non-poisonous skin tough- 
ener does the work. Employees like it! 


ONOX CO., Inc., 123% Second St. 


You may test it under any conditions you 
choose to impose and without obligation. 
For example: 

@ We will ship prepaid, your trial order 
for any amount of ONOX and equip- 
ment. Use it for 60 days. If at the end 
of that time ONOX has not proved 
itself to your complete satisfaction 
(100%) you owe us nothing and return 
nothing. This offeris open at any time 
to established industrials. 

We would like to send you the details of 
the simple ONOX method. Used by hun- 
dreds of institutions from coast to coast. 





San Francisco 








who works in cooperation with the 
plant manager. In general, his duties 
are to supervise the protection work 
at his plant, forward regular and 
special reports to the director, main- 
tain harmonious relations with civic 
authorities—especially the police and 
fire departments, report undesirable 
resorts in the plant neighborhood, and 
collect and forward reports made by 
the sergeants who in turn receive in- 
formation from the patrolmen. 

Each sergeant commands a work- 
ing shift of patrolmen and carries 
out the captain’s instructions. 

At roll call, before each working 
shift goes on its tour of duty, the 
sergeant in charge of the shift in- 
spects the uniforms and equipment 
of each patrolman, and transmits any 
new general or special orders that have 
been issued since the last shift. 

The sergeant tours the entire work- 
ing shift several times during the 
period of duty, receiving reports and 
transmitting orders. Thus the men 
are “kept on their toes” constantly 
throughout each 8-hour shift. 

The patrolman receives his orders 
from the sergeant. He guards gates 
and entrances, checks visitors, inspects 
contents of trucks and railroad cars, 
and in general serves as the man in 
the ranks with manifold duties. Upon 
him devolves the task of performing 
the functions that carry out the pn- 
mary purposes of the department. 


In Official Uniform 


The official equipment of the 
members of the plant protection de- 
partment is supplied by the company, 
and consists of serviceable blue uni- 
form, badge, flashlight, and police 
whistle. Blue uniforms have always 
been associated in this country with 
authority, especially in police work. 
The men put on their uniforms when 
they report for duty and change to 
civilian clothing when they leave the 
plant. They are not permitted to 
wear their uniforms off duty. 

Guards are trained to use their 
heads, not their fists, although they 
must be physically fit and capable 
of taking care of trouble if it should 
arise. It is not a job for a weak- 
ling. Neither is it a job for a reckless 
daredevil who is spoiling for a fight. 
Guards must be firm in enforcing 
necessary rules and regulations, but 
those rules must be enforced in an 
impersonal way. 

Members on patrol are required to 
make notes of everything that requires 
action, such as observed or reported 
violations of the rules of safety and 
protection, dangerous conditions, 
lights not working or lights left on 
unnecessarily, fire exits blocked, un- 
sanitary conditions, doors or windows 
found unlocked, and perhaps fifty 
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odin FLAME HARDENING came in 


This manufacturer's problem 
was to increase the service life 
of a shaft without raising the 
cost of manufacture. Original- 
ly, a softer shaft was used. It 
was heat treated, then ground 
to fit inner races which were 
inserted at each end for bear- 
ings. ‘‘Now,”’ he says, “thanks 
to Airco Flame Hardening sep- 
arate inner races are unneces- 
sary. No longer are expensive 
heat treating and grinding op- 
erations needed. The wearing 
qualities of the product are 
vastly improved — yet it costs 
less to build.” 

Numerous other hardening 
applications are helping Amer- 
ica build better defense prod- 
ucts faster. Representatives of 
the Airco Applied Engineering 
Department will be glad to as- 
sist you in the proper applica- 
tion of flame hardening to your 
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Workman examining hardened shafts which are now ready for assembly, individual problem. 


eReduction 


1. General Offices: 60 EAST 42nd ST., NEW YORK, N. Y. 
DISTRICT OFFICES IN PRINCIPAL CITIES 
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FLEXIBLE SHAFT MACHINES 


Rush production cannot wait—that’s 
why you need a shaft that can stand 
up to the toughest grinding, sanding, 
drilling, wire brushing. Now, more 
than ever before, Stow’s rugged, 
heavy-duty flexible shaft machines are 
helping hundreds of shops meet or- 
ders on time—turn out more work in 


a full day’s schedule. 


You can depend on Stow’s quality— 
backed by 66 years’ experience in 
manufacturing flexible shafts—to take 
the brunt of day-in-day-out operation 
- .- on all of .the 101 jobs a Stow 
flexible shaft machine will do. Stow 
makes heavy-duty flexible shaft ma- 
chines in 14 models for various ap- 
plications, with shaft size, power and 
speed designed to meet your particu- 
lar need. 


New STOW Junior Line 
i begins at $35 00 
Designed for general s 


utility work, this 
economical line offers these quality features: 


© Rugged, oversized, flexible core; tough, 
oll-resistant rubber outside casing. 


@ Motor-end of 


shaft reinforced. 
Ollite bearings. 







clamp spindle. 


WRITE TODAY—get complete STOW 
Catalog—helps you choose the right 
machine for the job. Send for it now! 














other conditions which they are | 


trained to observe constantly as poten- 
tial sources of trouble. All the 
guards are not stationed at exits and 
entrances to the plants; they are 
located in strategic positions through- 
out the entire property. The protec- 
tion system at each plant is adjusted 
to the peculiar needs of that plant. 

Plant protection guards are ex- 
pected to report all dangerous condi- 
tions, including even such things as 
loose boards or defective stairways and 
railings—any hazard to life or limb. 

They are taught to note and report 
the lack of danger signals, lights, fire 
alarm boxes, and other safety devices. 
They are expected to prevent beggars, 
solicitors, and peddlers from obstruct- 
ing doorways and exits or from enter- 
ing the premises. They are told 
exactly what to do in case of accident, 
fire, or other emergency. They must 
know the location of all control valves 
in the sprinkler system. They are 
trained to be tactful, yet firm, in 
enforcing regulations. 

They are expected to prevent carry- 
ing or drinking liquor in the plants, 
quarreling, fighting, stealing company 
property, or horseplay that might 
prove injurious. These matters come 
under the head of possible obstacles 
to production as certainly as careless- 
ness in piling material, or starting fires. 

There must be constant vigilance 
to prevent the blocking of fire exits, 
fire extinguishers, or fire hose carts 
by piling material or rubbish. De- 
fective signals, fire alarm boxes, and 
electric lines are all potential causes 
of trouble. 


A Simple Badge Plan 


Badge systems are now practically 
universal in defense industries. Eaton’s 
plan is quite simple. An official’s 
badge, of a distinctive color, admits 
the wearer to any company plant. 
The regular employee’s badge admits 
the wearer to his own plant only. 
There are also badges for temporary 
employees, badges worn by contract 
workers—men who are employed by 
outside contractors engaged in work 
inside the plant—and visitors’ badges. 
Patrolmen must know and recognize 
these badges, and be able to spot 
“fakes.” A different colored badge 
is used for each plant. 

Visitors are, of course, subject to 
careful scrutiny. A complete record 
is made of each visitor each time he 
enters one of the company’s plants. 
Badges of temporary employees and 
of visitors are taken up each time they 
leave the factory. Regular employees 
and officials retain their photographic 
badges so that they may enter and 
leave the plant at will. 


Control of vehicular traffic into and | 


out of the plant is another problem 
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MAINTAIN PLANT 
EFFICIENCY WITH 


HI 
VP 

VALVES 
HYDRANTS 


PIPE LINE 
ACCESSORIES 


M & H products are well known for 
high quality material and expert work- 
manship. They have been used in in- 
dustrial plants for many years. The 
M & H line also includes B & S Cast 
Iron Fittings, Flanged Fittings, Flange 
and Flare Fittings, Valve Boxes, 
Shear Gates, Wall Castings, Cut- 
ting-in Tees and similar accessories. 








M & H Valves are used in industrial 
plants for water, gas, steam, oil, 
chemicals and are furnished in all 
commercial sizes from 2” to 30”, 
inclusive. They are cast iron body, 
bronze mounted, furnished double 
disc parallel seat or solid wedge. 
They are heavily proportioned and 
have a high factor of safety. 


OTHER M & H PRODUCTS 


Fire Hydrants Floor Stands 
Gate anal Extension Stems 
Tapping Valves Mud Valves 


Special Castings 
Tapping Sleeves Flap Valves 
Check Valves Sludge Shees 


Write for Catalog 34 


M&H VALVE 


AND FITTINGS COMPANY 


ANNISTON. ALABAMA 
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ES, there are such things as 
bottleneck floors. Right now, in 
many so-called modern plants, out- 
moded, inefficient floors are slowing 
production, causing accidents, and 
creating constant hazards to work- 
ers’ health. Don’t let thisskind of a 
bottleneck hamper .yeur ,operation 
especially».whteén’ you can so 
quickly and jnexpenkively replace 
old “highway-paving” floors with 
modern, extra-service Armstrong’s 
Industgial Asphalt = 

Here’s a heavy-d&ty, reinforced 
mastic in tile form which was de- 
veloped and is now made, by a floor- 
ing manufacturer,: specifically to 
meet today’s industrial needs. It 
offers you a balanced combination 
of desirable flooring features un- 
matched by any other material in 
industrial use! ‘ 

Armstrong’s Industrial. Asphalt 
Tile is low in cost, quick to install, 
and .ready for use as soon as laid. 
Its smooth surface -permits fast 
trucking and easy steering, yet pro- 
vides ample traction evén on ramps. 
Workers are safer with this flooring 
because it is nonslip even when wet, 
splinterproof, nonsparking, and not 
damp. You can count on low-cost 
maintenance and long service too, 
because Armstrong’s Industrial As- 
phalt Tile is tough and durable. It 
won’t dust, crack, or spall, and it 
has unusual resistance to indenta- 
tion from both live and dead loads 
and to abrasive wear! 

You'll find Armstrong’s Indus- 
trial Asphalt Tile ideal for factory 
and warehouse areas, trucking aisles, 
and freight elevators. Four sizes, 
four thicknesses, and both plain 
and marble colors are available in 
smooth, glare-free finish. For a free, 
highly informative folder, clip the 
coupon to your letterhead and mail 
today to Armstrong Cork Com- 
pany, Resilient Tile Floors 
Department, 1242 State St., 
Lancaster, Pennsylvania. 


Armstrone Cork Company 
Resilient Tile Floors Department 
1242 State Street 

Lancaster, Pa. 


Without obligation, please send me my 
copy of the new informative booklet on in- 
dustrial flooring. 


Name 


Firm 


A ddress 
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% The name PAGE not only identifies depend- 
able property line protection but it is the sym- 
bol of quality that safeguards the investment. In 
Page Fence you get an assemblage of superior 
qualities, many of them exclusive. Page Winged 
Channel Posts are stronger and longer lasting. 
The semi-flat weave makes possible a taut fabric 
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AGE FENCE 


—Frnerticas Firs Wie Fence — 


Stace 4883 





PROTECTION—ON THE LINE 


of maximum strength. All parts of the support- 
ing structure are expertly made. And Page Fence 
is erected by technically-trained, long-experi- 
enced, responsible local business men. Write 
for “Fence Facts,” to PAGE FENCE ASSOCIATION, 
Monessen, Pa., or Bridgeport, Conn., New York, 
Pittsburgh, Atlanta, Chicago, Denver,SanFrancisco. 


A PRODUCT OF PAGE STEEL & WIRE DIVISION—AMERICAN CHAIN & CABLE COMPANY, INC. 





Especially Now, 
CONSIDER 


MP 


Keep a worker's feet happy and you've 
done much to maintain production. For 
who's at his best when feet are “dragging”? 

Hot water baths may help tired feet, but 
prevention is better than “cure.” Use a com- 
fortable floor, like Maple. 

You'll see Hard Maple in even heaviest- 
duty plants, because it’s a floor that takes 
abuse with any, and yet is comfortable. Warm, 
dry, resilient—and it’s easy to clean, inexpen- 
sive to maintain. 

A streamlined floor for National Defense 
— smooth, traffic-fast, and so pleasant to 


Floor wit MEFMA M 


etc. vu & Pat OFF 


(NORTHERN 





work on, it keeps employees nearer their best 
during every precious working minute. 
Now, more than ever, industry needs Maple. 
Ask your architect about MFMA Northern 
Hard Maple, in strips or blocks. 


MAPLE FLOORING MANUFACTURERS 
ASSOCIATION 


1787 McCormick Building, Chicago, Ill. 


HAR OD) 





aple 
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that requires considcrable study. Cer- 
tain entrances and exits for trucks 
are designated, and a watch is kept 
on. the contents coming and going. 
A truck register is kept, and the pur- 
pose, contents, ownership, and driver's 
name of each vehicle are recorded. 


Passenger automobiles can be 
controlled on the company parking 
lots. Almost invariably they mean 
visitors, whose identification, purpose, 
and authority to visit are handled 
through visitors’ badge requirements. 

Railroad cars coming into or going 
out of the gates on a siding are 
checked. Contents, car number, and 
other identifying details are noted. 
The key to the railroad siding gate 
is kept in the custody of one of the 
guards. Cars are inspected on com- 
ing in, amd sealed as they leave, to 
prevent unauthorized material or per- 
sons entering or leaving the plant. 

A department blotter is (rept up, 
and reports are registered by number 
so that a permanent record is always 
obtainable for ready reference. Mat- 
ters of extraordinary significance are 
reported immediately by the patrol- 
man, during his tour of duty. 

The captain makes a daily sum- 
marized report, which covers the op- 
erations of the men under his super- 
vision. This report goes to the plant 
protection manager. 

Forms are provided for all reports, 
to standardize information, to make 
it easier for the men to put down 
the facts, and to cut clerical work. 


Strict Discipline Maintained 


In a military or police organization, 
created and conducted for the pur- 
pose of seeing that others obey the 
tules and regulations laid down by 


| constituted authority, it is obvious 


that the organization’s own members 
should set an example by their own 
bearing and conduct. Strict discip- 
line is therefore maintained at all 
times. Guards are not permitted to 
become loafers. Their duties are 
numerous and continuous. No vul- 
gar or profane language is allowed. 
They are taught to recognize the au- 
thority of their superior officers and 
address them according to their rank. 

Protection men must be able to 
control their tempers and _ their 
tongues. Arguments and loud talk 
are taboo. On the other hand, they 
must not become too friendly with 
the employees of the various de- 
partments, to the point of fraterniz- 
ing with them, and doing favors that 
are in violation of the rules. Such 


| actions break down the morale of the 
| department and cause protection men 
to be looked upon with disfavor and 
even suspicion. 

Promotions are made strictly on the 
Knowledge of the 


| basis of merit. 
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Geather-Jouch SAFETY SWITCH * 


GREATER HANDLING EASE 
6-WAY ADAPTABILITY ** 


w 


FOR THOSE WHO PREFER THE 
Concentrated - Weight Type 
OF FLOOR-MAINTENANCE | 


MACHINE 
%& SCRUBS ¢ POLISHES * WAXES 


Proper weight distribution guarantees per- 
fect balance and tractability during any 
function of this new 600 Series Finnell,- 
scrubbing, polishing, et cetera. When used 
for scrubbing, the water feeds through the 
center of the brush ring. . . eliminates splash- 
ing. Hot wax can also be fed to the floor in 
this manner from a Finnell-Kote Dispenser. 


The horizontally mounted G.E. Motor (latest 
capacitor type) reduces over-all height to a 
minimum and eliminates costly and frequent 
bearing replacement. Precision built worm 
drive, housed in an extra-capacity leak-proof 
gear case, lubricated for 2500 hours, assures 
noiseless, smooth performance. 


Another important feature of the new 600 
Series Finnell is the feather-touch safety 


riIQnelLl S¥StTE ie 


ar wer 


THE New 600 SERIES Ginnell 
Available in 5 Siges 


STEEL-WOOLS * SANDS ¢ GRINDS 


switch, which can be operated from either 
side of the handle. So easy to hold switch to 
‘on’ position. When the hand or hands are 
removed from the handle, the switch auto- 
matically turns off and stops the machine. 
Handle is adjustable to height of operator. 


Timken Bearings...dependable Finnell 
quality construction throughout, assuring 
trouble-free performance and extra long life. 


There are five sizes from which to choose: 
11, 13, 15, 18, and 21" brush diameter. 


Let the nearby Finnell man show you how 
this new Finnell can serve you more exfi- 
ciently... more economically. For free 
demonstration or literature, phone nearest 
Finnell branch, or write Finnell System, 
Inc., 2508 East Street, Elkhart, Indiana. 


Pioneers and Snecialisls in FLOOR MAINTENANCE EQUIPMENT 
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The Right Coating 
for Factory Floors 


and Walls! 


INSL-X 


RUBBER-BASE COATING 
CHECKS ON ALL POINTS 





No wonder more and morefactories 
f rely on INSL-X for 
_ Ab] }) complete protection! 


Ll? Test INSL-X yourself 
§ —at our expense. This 
amazing rubber - base coating 
damp-proofs, dust-proofs, beau- 
tifies in one operation . . . at 
one low cost. 






In plants where dampness pre- 
vails due to manufacturing pro- 
cesses, you can rely on INSL-X 
because it can’t peel, soften, or 
become sticky actually 
guards against moisture. INSL-X 
far) ‘outlasts ordinary paints. 


SEND FOR FREE SAMPLES 


Some Territories Still Available 
for Manufacturer’s Representatives 


WRITE TO DEPT. F. 


The INSL-X Co., Inc. 


857 MEEKER. AVE. BROOKLYN. N. Y 


THE INSL-X COMPANY, {een Dep't F 
857 Meeker Ave., Brooklyn, N. Y. 
Please send free ‘samples of: 
INSL-X 400 Series for Metal & Wood. 
INSL-X 900 Series for Masonry. 
INSL-X 200 Series for Concrete Floors. 
Full Information. 








SINND SL. 5 wid bad keh dels ap bee's do oath 
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| 


manual, of industrial problems, and 
knowledge of criminal laws and evi- 
dence are factors in gaining promo- 
tions also. The personal ability of 
each man, his grammar and spelling, 
the legibility of his handwriting, and 
his service record are all taken into 
account, so that the higher positions 
may be manned by men who are out- 
standing in their ratings. 





Fire Defense First 
(Continued from page 150) 





3. Reduce supplies of highly com- 
bustible or flammable material to a 
minimum compatible with production 
needs and arrange for safe storage of 
the balance. 


4. Institute courses of training in 
the handling of incendiary bombs, 
first-aid*and rescue work, demolition, 
emergeficy cojgi#tinication, repair. 

5. Arrange*for*supplementary water 
supplies from nearby bodies of water 
or from static reservoirs. 


According to the formula, plant 
management has one major obligation 
now. It is to make a thorough study 
of existing plant resources for combat- 
ing fire. This study has two purposes. 
First, it provides a factual basis from 
which to develop full fire protection for 
each shift of workers, so that no delays 
in production will occur as the result 
of fire from ordinary causes or sabotage. 
This full-strength protection is also the 
foundation for all-out fire defense. Sec- 
ond, it provides a permanent record of 
vital information for the files of the 
local defense fire chief, from which 
plant protection can be coordinated 
fully with the public fire department 
and any auxiliaries to be enlisted. 

This study should follow the gen- 
eral outline contained in the bulletin 


on fire defense, mapping details of | 
| plant structures, special fire hazards in 


| connection with processes or materials, 











water and gas mains with shut-offs, 
power cables, transformer 
switchboards, steam boilers and lines, 








stations, | 


storage of flammable liquids, and other | 


vulnerable situations. 


Fixed fire-fighting equipment—such | 


as fire pumps, elevated water tanks, 
standpipes, sprinklers and _ shut-off 
valves, fire alarm communication sys- 
tems, 
devices—all should be indicated on 
maps or blueprints. Inventories should 
be taken of available hose, hand fire 
extinguishers, wheeled extinguishers, 
and tools, along with lists of trained 
personnel for first-aid and rescue work 
demolition, and utilities repair. 

After this information is turned over 


automatic - fixed extinguishing | 
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SPECIFY YOUNG 


FOR 


HEATING! 









Type “SH” Unit Heater 
Catalog No. 2738 


YOUNG heating units have a record of 
high efficiency and economy in all types 
of installations. Every feature in their 
construction must meet rigid standards 
to insure the highest degree of heating 
efficiency. Research in the laboratory 
and practical application all over the 
country assures you that their perform- 
ance will meet the exacting require- 
ments of modern heating. Available in 
a wide selection of types and sizes. 
Write for details: 

Sales and Engineering Offices in Principal Cities 
YOUNG RADIATOR COMPANY 

Dept. 121-H, Racine, Wisconsin 


Vertifiow Unit Heater 
Catalog No. 2540 


Type ‘“‘FH’’ Unit Heater 
Catalog No. 336 


HEATING COOLING AND 
AIR CONDITIONING UNITS 
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WAITING TO GRIND THOSE “S 


|__| STEEL WELDS SURE Has (. 
| | SETTLED PETE DOWN 


HOLD THIS SPACE 


FOR NEW 


DELUXE GRINDER 


ON ORDER 





Is “Waiting For Big Machines”’ 
Stifling Your Production? 





STANLEY BENCH GRINDERS - for buffing, 
wire brush work, polishing, tool sharpening and 
light grinding. 6 models — '4 to 1 H.P. — wheels 
from 6” x 2” to 10” x 1”. Grease-sealed ball 
bearings. Safety type wheel guards. 





SPEED UP GRINDING on heavy work. In- 
stead of trucking or carrying it to a stationary 
machine, put a Stanley Portable Grinder on the 
job. 2 models—5” or 6” wheels — ball bearing. 
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NSTEAD of letting slow delivery 

on “big machines” bog you down, 
here’s a way to get the work out. For 
drilling, grinding, sheet-metal cut- 
ting, assembling and other similar 
jobs use Stanley Electric Tools. A 
nearby Stanley distributor will show 
you how these low-cost, rugged tools 
will relieve you on many jobs and pay 
for themselves time and time again. 

The line includes Stanley Uni- 
shears for fast, accurate cutting of 
sheet materials; Toolroom, Contour, 
Bench, and heavy Portable Grinders; 
Electric Hammers, Drills, Screw Driv- 
ers and Saws. Ask your Stanley distrib- 
utor to demonstrate, or write for liter- 
ature. Stanley Electric Tool 
Div., The Stanley Works, 151 
Elm St., New Britain, Conn. _ 





STANLEY 


Electric Tools 
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SNAGGING CASTINGS with a powerful, pre- 


cision-built Stanley Sander and Grinder. Also 


used for grinding heavy steel welds; for sanding, 
buffing, surfacing on wood, metal or concrete. 





30% MORE VISIBILITY. New Stanley “Flud- 
lite” Safety Eye Shield has 6” x 4” window of 
safety glass. Two long-life frosted bulbs give 
ample, shadowless lighting. Guard is adjust- 
able from horizontal to a 45° angle for use 
either standing or sitting. 
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Find What You Want— 


4 
PENCO STORAGE CABINET 
Type 3618-S 


Other Types Available 





When You Want It 





PENCO heavy gauge steel Storage 
Cabinet provides 20 square feet 
of clean, orderly shelf area. 












Faultless security. Reinforced doors 
cannot sag or warp. Paracentric 
lock in handle controls a three- 
point latching mechanism. 












Modern protection against fire, 
dust and theft. Standard oven- 
baked, Olive Green finish. 36" 
wide, 18'' or 24'' deep, 78" high. 





Write for Catalog 46-F. 


PENCO Products are Steel Shelving, Cabinets, Lockers, Small 
Parts Bins, Tote Boxes, Shelving Trucks, Steel Counters and 
Tables, Corrugated Metal Culvert Pipe and Metal Specialties. 


Penn Metal Corporation of Penna. 


26 Oregon Ave. 





In Business Continuously Since 1869 


Philadelphia, Pa. 





ON THE MARCH! 


If raw materials and finished products go stagnant 
and static—if inventories are slowed down in their 
‘flow from receiving to shipping — then turnover is 
curtailed, operations lag, and profits are reduced. 
To keep your 
prosperous, 
tories on the march! 
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The EWC LOAD SKID- 
DER eliminates exira 
pick-ups and extra han- 


always mobile, yet it 
occupies no more space 
than the load itself. Used with the EWC DRAW-JACK, the com- 
plete unit operates quickly and easily; in closer quarters than 

@ floor truck. low cost DRAW-JACK will serve 5 to 20 skids 
aa empty skids can be stacked out of the way. 


WRITE FOR BULLETIN, Prices, and Helpful Suggestions. 


ELECTRIC WHEEL CO. oirery "AL 


TAL SLE EE Sa Ai EMRE. 2 SE 
LOADED COUPLING ELEVATING ; ON THE WAY : 
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keeps materials 





to the defense fire chief, some system 
should be set up whereby it will be 
kept up to date. 


Coordinating Resources 


It is assumed that all industrial fire 
brigades have working agreements with 
public fire departments of the com- 
munities in which they are located. 
Under civil defense these ties must be 
knit even closer. Although there may 
be times when the industrial brigades 
must be entirely self-reliant, as might 
be the case in an intensified bombing, 
it must be remembered that the public 
fire department is composed of trained 
men, is better equipped than any plant 
brigade, and therefore must be called 
at the earliest possible moment. 

In England, where it was essential 
that industrial and commercial estab- 
lishments in all parts of the country be 
equally prepared for air attacks, the 
force of law was brought to support 
such coordination. Every establish- 
ment where more than 30 persons are 
employed, is required under the British 
Civil Defense Act to organize suitable 
fire brigades, which are entirely subor- 
dinate at all times to the local fire 
defense authorities. 

Such steps may be necessary in this 
country in an extreme emergency. The 
need for close cooperation between 
private and public fire brigades is obvi- 
ous, since exchanges or reinforcements 
of men and equipment may be impera- 
tive under certain conditions. 


Departmental Fire Brigades 


American industry developed the 
rough answer to Hitler’s fire bombs 
long before they became a possible 
menace. This was the system of de- 
partmental fire brigades. The various 
fire insurance organizations have 
brought this system to a high degree 
of efficiency for some of the country’s 
largest industries. ‘These have proved 
to be effective in preventing fire and 
minimizing the losses of unavoidable 
fires. After its adoption in sixteen 
plants of the Chrysler Corporation, fire 
losses were reduced 60 percent within 
three years. 

Plants where the departmental bri- 
gade system is in force already have the 
nucleus for all-out defense organiza- 
tion and the best possible defense 
against fire from ordinary causes or 
sabotage. 

NBFU Pamphlet No. 27, entitled 
Private Fire Brigades, available without 
cost from the National Board of Fire 
Underwriters, 85 John Street, New 
York City, outlines the method of or- 
ganization, as determined by a com- 
mittee of the National Fire Protective 
Association. This system places men 
trained in fire safety in every part of 
the plant. Each department has a bri- 
gade captain, and he is responsible 
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MAINTENANCE EXECUTIVE 


Me 00K 
HANDY 


It Simplifies 
YOUR BUILDING 
MAINTENANCE PROBLEMS 








IF YOU ARE A BUILDING 









































HATEVER your maintenance problem, 

this Truscon “Blue Book” of Building 
Maintenance will help you. It is a thorough 
and comprehensive reference guide on this 
subject. This book is illustrated with half- , 
tones and working drawings. It contains a 
color chart covering paint for wood, steel, 
concrete—for floors, machines—acid and 
chemical resisting coatings, wall paints, etc. 
All information is fully yet concisely pre- 
sented. This Truscon “Blue Book” of Building 
Maintenance is invaluable to any person who 
has anything whatever 
to do with building main- 
tenance, inside or out. You 
should have a copy at 
once. It may save you 
worry, time and money. 





A few of the maintenance problems 
covered in the Truscon “Blue Book” 
of Building Maintenance: 


HOW TO— 


Harden cement floors. 

Rust-proofsteel sash, tanks and structural work. 

Daylight old types of factory buildings. 

Patch holes in concrete floors. 

Slip-proof floors and landings. 

Dust-proof and oil-proof cement floors, stairs. 

Dust-proof and permanently coior concrete 
floors. 

Remove mineral oil and grease from cement 
floors. 

Prevent paint peeling off of cement floors. 

Paint wet surfaces. 

Acid-proof steel work. 


Protect walls and floors against acid and 
alkali conditions. 


Protect and restore wood floors. 
Reduce sun glare. 
Damp-proof and beautify brick, concrete. 
Remove the “dark corner” problem. 
Waterproof new construction. 

These are only some of the many subjects covered 


in this remarkable book which is offered free to 
building maintenance executives. 


TRUSCON LABORATORIES 
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TRADE MARK REGISTERED 








Offered free to plant maintenance executives. 





Request must be written on business stationery. 
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HOW MANUFACTURERS 


CUT SHIPPING COSTS 
AND TIME 





@ The container can make a world of 
difference. Skilled technicians in General 
Box laboratories are helping manufac- 
turers of many types of products obtain 
maximum packing and shipping speed 
and economy. 

Why not find out how General boxes, 
crates or special containers can help you 
avoid costly delays, eliminate unneces- 
sary expense and provide adequate 
product protection. Just mail the coupon 
for complete information. 


Cut packing time 


Pr 
: eg: in half 


% 


od 


Container cost 
reduced 30¢ 


Damage 
claims 
eliminated 


Freight and container 
savings amount to 
24 cents per unit 





Send for your copy of this booklet showing how 
General Box containers effect maximum econ- 
omies—permit faster shipping of products similar 
to yours. No obligation. 


GENERAL BOX 


COMPANY 


General Offices: 504 N. Dearborn St., Chicago, Ill. 
District Offices and Plants: Brooklyn, Cincinnati, 
Detroit, East St. Louis, Kansas City, Louisville, 
Milwaukee, New Orleans, Sheboygan, Winchendon. 
Continental Box Company, Inc.: Houston, Dallas. 


GENERAL BOX COMPANY 
594 N. Dearborn St. 
Chicago, Ill. 

(0 Send a free copy of the new 
booklet “‘“How Research Can 
Save $$ for You.” 

() Have a General Box engi- 
neer call. 
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directly to the plant fire chief. Brigade 
members are selected from able-bodied 
regular workers in each shift. Since 


these men are familiar with the haz- | 


ards of their work, they are in the best 


possible position to exercise measures | 
of fire prevention. They are on the | 
scene when the fire breaks out, can | 


take prompt and effective steps to pre- 
vent its spread, and extinguish it with 
a minimum of disturbance and loss. 


When a fire occurs, the procedure is | 


something like this. The foreman 
turns in the alarm on the proprietary 
system, calling the plant fire chief and 
motorized equipment to the scene, sig- 
naling the brigades of other depart- 
ments to be on the alert, and notify- 
ing the engineer that the fire pump is 
to be readied for action. Definite ar- 
rangement is made, either automatic- 
ally or through manual pulling of a 
municipal fire alarm box, to notify the 
city fire department. 

All workers are taught to use fire ex- 
tinguishers, but, when the emergency 
occurs, a special detail of men grab up 
these first-aid devices and attack the 
fire. They know what types of extin- 
guishers to use on each class of of fire, 
they know where the appliances are 
located, and they know how to use 


them effectively. They will stop the | 
great majority of fires. If a fire causes | 
automatic devices to operate, the extin- | 


guisher crew stands by, ready for action 
if needed. 

Meanwhile another crew of workers 
lays fire hose from standpipes or hy- 
drants. A salvage detail moves stock, 
or covers it and the machinery that 
may be endangered. 

Teams of two men each are assigned 
to shut off electric machine power, to 
stand by sprinkler valves, to close fire 
doors and open windows to ventilate 
the area, or to perform other necessary 
duties. With two men trained for 
these assignments, it is almost certain 
that at least one of them will be avail- 
able at all times. 

When the city fire chief arrives on 
the scene, he is likely to find the fire 
well under control or extinguished. 
But, if the brigade needs help, his de- 
partment of trained men is imme- 
diately available. 

With modifications depending upon 
the number of men available in any 
one department, the operation of the 
plant alarm system, and other local 
conditions, the departmental brigade 
system can be adopted by an industrial 
establishment. 


All-Out Fire Defense 


Workers making up the brigades, if 
well grounded in their duties as fire- 
men, can quickly be trained to meet 
the special conditions of aerial attack. 

Meanwhile, supplementary emer- 
gency services will be organized, in- 
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Better eating 
conditions for work- 
ers mean better work, 
better understanding. 
While industry speeds ahead 
to make America strong...indus- 
trial cafeterias by Pix help to make 
American plants more efficient. You'll 
find Pick cafeterias in plants of every 
size because we know how to plan them 
to fit allconditions. 







ALBERT PICK CO., INC. 
2159 Pershing Road 
Chicago 


America’s Leading 
Food Service 















e Without cost or ob- 
ligation, a Pick engineer 
will gladly discuss your 
employee-feeding problem, 
suggest proper equipment and 
estimate costs. 

Send for 56-page illustrated book 











117 Westinghouse Electric Supply Company offices and Independent Lighting Distributors provide local stocks and services. 
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fixtures deliver 45-50 footcandles of light in this 
a drafting room. 


NO EYE FATIGUE IN 3 MILES 
OF FLUORESCENT LIGHTING 


Though lighting intensities reach 50 footcandles in the drafting 
room and 35 footcandles in offices, harsh shadows, tiring glare, 
and annoying heat have been avoided in lighting this new Penn- 
sylvania industrial office building. 

Here, in the nation’s longest unobstructed drafting room, 1,483 
Westinghouse ceiling-mounted fluorescent lighting units function 
as a single source to give 50 footcandles of light for quick and 
precise seeing. The fixtures, mounted ten feet high and four feet 
apart, are arranged in lines normal to the drawing boards to reduce 
glare and to assure even lighting on the working surfaces. 


Continuous runs of single-lamp, 40-watt fluorescent fixtures total 
three miles throughout the building, in all, averaging 40 footcandles 
of light. Interestingly enough, the 3,600 fixtures in this high inten- 
sity lighting system consume only 1.4 watts per square foot. 


Westinghouse engineering services and a complete line of 
fluorescent fixtures are also available to “supply the answer” for 
your specific lighting problem. Phone your local Westinghouse 
Lighting Distributor, or write Westinghouse Electric & Mfg. Co., 
Edgewater Park, Cleveland, Ohio. 
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KRANE KAR oeccror crane 
Speed for Defense 
















3 SIZES: UNMATCHED PERFORMANCE makes Krane Kar 
2% tons N a defense need . . . a must to speed the handling 

and moving of defense goods. Compare its 
5 tons performance ... and choose Krane Kar! 
10 tons 


USERS: Aluminum Co., General Electric Co., 
General Motors Corp., Chrysler Corp., 

Curtiss Wright Co., Boeing Aircraft Corp., 
etc. 






DEMAND THESE FEATURES 


VISION is unobstructed 

BOOM TOPPING with full load 
STABILITY without stabilizers 
TRACTION INCREASED with load 
AUTOMATIC BRAKES 

EASY STEERING with load 
SIMPLICITY of control 

SAFETY under all conditions 


Send for Bulletin 55, with illustrations and specifications 


SILENT HOIST WINCH & CRANE CO. 
855 63rd ST. BROOKLYN, N.Y. 
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SEASONED “SHOCK TROOPS” 
31 YEARS IN THE SERVICE 


IN shock-resisting machine assemblies, “ALLENS” have held the 
front since 1910. And the sharp increase in disruptive stresses — the new 
attacks of emergency strains — are well within the Allen factor of safety. 
Strength of the product reflects itself in strength of demand for the genuine. 
The largest production-capacity in the industry is giving all it has to meet 
this demand — more than two million precision hollow screws each week. 
Every one of these Allen screws goes out as a tested unit of HOLDING- 
POWER. . . Laboratory tested, above specifications, pledged to defend the 
reputation of your product in extra- duty assignments. 

Your local Allen Distributor will accommodate you 

to the best of his capacity and available supplies. 


THE ALLEN MANUFACTURING COMPANY 
HARTFORD, 


CONNECTICUT, U.S.A. 








cluding first-aid squads, rescue crews, 
and repair squads. 

The spearheads of fire defense in 
Britain are the fire watchers. Three 
workers are assigned to each 8,000 
square feet of roof or floor space to 
watch for incendiary bombs, and they 
are equipped to control the resultant 
fires as soon as they start. 

The “kilo” or 2.2-Ib. incendiary 
bomb, most commonly used by Ger- 
many, will not penetrate heavy roof 
construction, or, if it does, it will not 
pass through the floor below. Conse- 
quently, in British plants the groups of 
fire watchers are concentrated mostly 
on the roof and top floor, with fewer 
watchers stationed on the floors below. 
Three men comprise the watcher party 
in Britain because it takes that number 
to man the stirrup pumps used as first- 
aid appliances. 

The function of the watchers is to 
spot incendiary bombs when they fall, 
take immediate steps to control them, 
and put out the resultant fires. Watch- 
ers take their stations when the air 
raid warning is sounded and remain on 
duty until the all-clear signal is given. 

Fires started by high explosive 
bombs present less specialized prob- 
lems, requiring the concerted action of 
the departmental brigade or all the 
plant’s fire-fighting resources. 

There is no protection against a 
direct hit by an H. E. bomb, but pro- 
tection from blast and splinters can be 
afforded within a 25-yd. range from a 
direct hit. Such protection will be 
vitally important for especially vulner- 
able parts of the industrial plant, such 
as boiler rooms, power houses, etc. 
Technical details of such protection 
are already available and can be ob- 
tained from the government. 


Extinguishing Fire Bombs 


A distinctly American technique is 
being developed to fight incendiaries. 
It has its beginning in the efforts of 
industry to find an agent for control- 
ling magnesium fires. 

Incendiaries used by Germany have 
a jacket of magnesium alloy, an igniter 
core of thermite, a percussion cap to 
ignite the thermite, and tail fins of 
sheet metal. Upon striking, the ther- 
mite is ignited and burns for about 
half a minute, shooting sparks and 
molten metal out through vent holes. 
Its heat sets afire the magnesium alloy 
jacket, which thereupon burns quietly 
for about fifteen minutes until it has 
been entirely consumed. 


Extinguishing Magnesium Fires 


Fires in magnesium and magnesium 
alloys are best extinguished by smoth- 
ering with an excess of dry graphite 
powder. Cast-iron borings that are free 
of moisture and rust are effective, but 
unless kept wet with oil they have a 
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IN THE FRONT LINE — 


of thnerican Defense 


Today—as 1n the First World War—NORMA- 
HOFFMANN PRECISION methods and facili- 
ties are contributing accuracy, speed-ability, 
frictionless operation and dependability to 
practically every mechanical activity in the 
program of National Defense. 


Day and night, the NORMA-HOFFMANN 
factory is turning out PRECISION BEARINGS 
that find their place in the machine tools and 
machinery producing essential equipment 
and supplies for army, navy and air forces; in 
battleships, cruisers, destroyers, submarines, 
aircraft carriers and other naval craft; in 
bombers, fighters, scout planes, trainers and 
transports; in anti-aircraft guns for land and 
naval operations; in gun mounts, gun-fire 
control and other ordnance equipment; in 
tanks and motor transport; and in telegraph, 
telephone, radio and photographic apparatus. 


TT One & FY w 


Submit YOUR bearing problems to us, for 
study and engineering recommendations— 
without obligation. Write for the Catalog. 


tT - 


BEARINGS CORP’N., STAMFORD, CONN., U.S.A. « FOUNDED 1911 


(PRECISION BALL « ROLLER AND THRUST BEARINGS 


NORMA-HOFFMANN 


*OLUME 88, NUMBER 8&8 . AUGUST, 1941 
































































AIR CONDITIONING DIVISION 


Unit Heaters 

Cooling Coils 

Heating Coils 

Comfort Coolers 
Air Conditioning Units 
Railroad Car Heating Convectors 
Thermostatic Expansion Valves 
and other products 











FEDDERS MANUFACTURING CO., BUFFALO, N. Y. 





| Here's The Easy Way to Speed-Up 
| POT-HARDENING and MELTING 


| and Lower Production Costs 


JOHNSON 
cas APPLIANCEc 


FOR EVERY 
INDUSTRIAL PURPOSE 





ALL Johnson Furnaces attain maximum 
temperatures within 30 minutes! Think 
of the saving in time and man hours! 


JOHNSON 570 FURNACE 


This furnace soon pays for itself by 
saving on gas bills! Most economical 
for lead, cyanide and salt hardening, 
zinc, aluminum and nickel-silver melt- 
ing. The 4 burners give a fast rotary 
flame and uniform high temperatures. 
Strongly constructed, heavily lined 
with insulating refractory. Equipped 
with 14x20” steel pot, G.E. motor and 
Johnson Blower. 


List. .$248.00 F.O.B. Factory Price quotations on a 


(prices subject to change furnace of your own 

without notice) specifications will be 

FREE New Catalog of Johnson Gas furnished on request. 
+ Appliances. WRITE FOR 


JOHNSON GAS APPLIANCE CO., 605 E. Ave. NW., Cedar Rapids, lowa 


= 





















tendency to rust and cake, in which 
condition they have no extinguishing 
value. 

Small fires can be smothered with 
dry sand or talc if the material is ap- 
plied rapidly and in sufficient quantity, 
but even these materials cause the fire 
to burn more intensely if applied in 
small quantity to a hot fire. Because 
of its abrasiveness, sand should not be 
used around machinery. ‘The material 
should be applied gently to avoid scat- 
tering the fire. In shops where ma- 
chining or other operations on such 
metals are conducted, covered pails of 
proper extinguishing materials should 
be provided within easy reach of the 
operator of each machine. Extinguish- 
ers employing water, foam, carbon 
tetrachloride, carbon dioxide, or soda 
should never be used; when applied 
to a magnesium fire they will acceler- 
ate the burning, and may cause an 
explosion. 

Where magnesium is burning, but 
the fire has not spread to other mate- 
rials or to the building, the fire can 
best be fought with a dry powder as 
noted above. Where it is practicable 
to do so, any magnesum not yet in- 
volved in the fire should be moved to: 
a safe distance. In this way, if the fire 
cannot be extinguished readily, it may 
burn itself out before serious damage 
is done. Hose lines, preferably using 
spray nozzles, may be laid and held 
ready for use in case the fire spreads 
to the building or to other combustible 
material. 

Where a fire involves, in addition to 
magnesium, other combustible mate- 
rial or the building, water may be used 
safely in fighting the fire provided care 
is exercised not to allow water to come 
in contact with burning magnesium or 
with magnesium powder. A fine water 
spray may be applied to burning mag- 
nesium without serious danger al- 
though it increases the rate of burning, 
but a solid stream of water may cause 
an explosive reaction. 

In fighting fires in buildings where 
magnesium is present but not involved 
in the fire, water may be used freely 
without danger except where the mag- 
nesium is in the form of a fine powder 
such as found in plants manufacturing 
magnesium powder or using it in am- 
munition, flares, signals, etc. Fire de- 
partments should consult with the 
plant authorities responsible for the 
manufacture or use of magnesium 
powder as to proper procedure in han- 
dling fires in such plants. 

It is evident from the above that fire 
departments need to know: (1) The 
locations where the material is being 
kept or used—this should be deter- 
mined by frequent building inspec- 
tions; (2) the form of the material, 
whether powder, lathe turnings, or 
structural shapes, or other somewhat 
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P, UTTING ON THE PRESSURE for DEFENSE 


Sie, ~~ Ng | | , —168 hours a week 


Vital machines like this huge 
punch-press now have new 
marching orders for defense: full 
speed ahead, 24 hours a day, 
7 days a week! 


Schedules like this impose a terrific 
strain. But — the machines must 
keep running. In keeping these 
power-packed monsters working, 
industrial rubber products carry 
a grave responsibility. And 
Thermoid Industrial Rubber Prod- 
ucts are a match for these modern 
requirements. In anticipation of 
today’s needs, they have been 
designed with this paramount ob- 
jective: to give the user maximum 
production capacity per unit of 
equipment. The result is—Thermoid 
Belting, V-Belts, Hose, Packings, 
and Brake Linings are built for the 
job of the hour, and ready now / 


For the products you need to 
help you meet present- 

day production re- git 
quirements, see your . 
Thermoid distributor. VT 


” 


hermoid 


INDUSTRIAL RUBBER PRODUCTS 
FOR EVERY INDUSTRY 


BELTING « V-BELTS * HOSE 
PACKINGS * BRAKE LININGS 


Thermoid Rubber, Division of Thermoid Co., Trenton, N. J. 
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@ WITT Roller Cans save time and labor . . . enable workers to easily 
roll supplies of small parts, nuts, bolts, etc., up to the job. 

@ WITT Oily-Waste Cans—THE Cans for quick, safe disposal of oily- 
waste a other inflammable materials. Approved and labeled by 
Underwriters’ Laboratories, Inc., and Associated Factory Mutual Fire 
Insurance Companies. 

@ Other WITT Cans for Industry: Ash Cans, Hoisting Cans, Hooded 
Cans, Special Cans for special needs. Proved and tested by Pitts- 
burgh Tadiie Laboratory—guaranteed to outlast 3 to 5 ordinary 
cans. Write for illustrated catalog—address Dept. FM 


THE WITT CORNICE COMPANY 


Pioneer Makers of the Corrugated Can 
CINCINNATI ¢ OHIO 

















-.-- SIGNODE METHODS ALONE 
QUALIFIED FOR THE JOB 


Roofing tile, the material in this case, shows a tendency 
to cra = if excess pressure is exerted during the seal- 
ing operation. 

On an even million tiles for ocean shipment to 
Honolulu, the Signode System provided the only satis- 
factory answer—a single crimp 32-gauge Signode and 
pe Signode Tool designed to seal it. As a result the 

huge oun was handled safely and economically 
packed “The Signode Way’’. This was new evidence 
that every shipping situation can be met by this com- 
plete system. 

Whatever your product, = et Signode’s recommenda- 
tion—without obligation—by writing: 


SIGNODE STEEL STRAPPING CO. 
Chicago: 2621 N. Western Ave. 
Brooklyn, N. Y.: 361 Furman St. 


San representatives m Prncios Calif. 452 £58 Gryent St. 
United States 


sy t N (} f} — 25 Years of Packing 
Improvement 















massive form; (3) in case of fire, 
whether the material is actually in- 
volved in the fire. (This would be 
shown by the intense white light and 
white smoke.) 

Fire departments should arrange 
with local users to conduct experi- 
ments in extinguishing small magne- 
sium fires. These will be helpful in 
showing the effectiveness of the vari- 
ous extinguishing materials and in in- 
dicating methods of handling fires in- 
volving magnesium. 

Since H. E. bombs may break water 
mains, auxiliary supplies of water and 
an ample number of self-contained fire 
extinguishers should always be avail- 
able. Facilities should be arranged to 
pump water under sufficient pressure 
from nearby bodies of water, or from 
static reservoirs placed at strategic 
points on the plant property. 

How soon must all these precau- 
tions be taken? The momentum with 
which the whole civilian defense pro- 
gram is moved forward will be fur- 
nished by the government, but indus- 
try, for its own benefit, can be ex- 
pected to adopt at least the prelimi- 
nary stages of the fire defense program 
with little delav. 





Keeps Intruders Out 
(Continued from page 152) 





indicate the color of the badge to be 
furnished the employee. Then the card 
was returned to the employment office 
where the badges were to be assem- 
bled. The duplicate card was sent to 
the photographic department where it 
was retained until the employee was 
photographed. It provides a space to 
record the negative film number of the 
employee and is designed to record all 
badges assigned the employee and rea- 
sons for any changes in badge color and 
number. After the badges were assem- 
bled, one set of cards was filed alpha- 
betically by employees’ names, the 
other according to the serial number 
of the badges. 


Two Prints of Each Negative 


About 500 pictures are taken on a 
roll of film and reproduced on rolls of 
positive paper. A negative number is 
photographed with each employee and 
appears on the bottom of the picture. 
This number does not show when the 
badge is assembled as it is covered by 
the metal insert. The number matches 
with the number on the negative rec- 
ord card which indicates the person’s 
name and his plant or office location. 
Two prints are made of each negative; 
one is cut to fit the badge and the 
other is attached to the employee's 
service record card. A special cutting 
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Lower Your Costs for 
AIR with CURTIS 
Model ‘‘C’” Compressors 





Here's a great 
Curtis’ 86 ‘ f 
and manufacturing experience. The a ; 
vanced engineering and built-in quality o 


Curtis 
offer you: 








VOLUME 99, 





(Timken Bearing Equipped) 


compressor value—backed by 
ears of successful enginesting 


odel ‘‘C’’ Air Compressors 


@ Maximum capacity per dollar of first cost. 

@ Highest volumetric and mechanical efficiency. 

@ Maximum actual air delivery per unit of 
power input. 

@ Lowest Maintenance expense and on con- 
sumption. 

@ Capacities up to 360 cfm. 





Reduce Handling Costs 
with Curtis Hydraulic 
Lifting Cylinders 


is is just one example of how Curtis 
Hydraulic Lifting Cylinders are actving © 
wide variety of lifting and lowering pro 
lems in hundreds of industries. They are 
stepping up production and cutting handling 
costs in plants throughout the country. 


They offer a simple, dependable and safe 
hydraulic device for raising OF lowering 
materials quickly, accurately and econom- 
ically. Adaptable to your special purposes, 
Curtis Hydraulic Cylinders offer: 

@ Low first cost. 

@ Inexpensive operation and maintenance. 
@ Easy installation. 
@ Your choice of using sho 
tric current. ; 
@ Safely oil locked at all height 

to 17 tons. iar P 

Write for details of specific applications an 


complete information. 


p air lines or elec- 


$ — capacities 
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You Can Step Wy 


Air 
Cylinders 


Used by Curtiss-Wright 
Corporation at Buffalo 
and St. Louis Plants 


a In these days of national 
emergency, it is more im- 
portant than ever to keep pro- 
duction continuous, to step up 
its efficiency and to minimize 
interruptions for repairs. 
Under such conditions, Curtis 
Air Cylinders give unfailing 


| 
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Mass Production with 


CURTIS 








Operating Oven Door at Buffalo Plant 


service because of their rugged construction and simplicity of 
design—only one moving part. It is often a simple matter to 
powerize a hand operation with a Curtis Air Cylinder and not 
only increase your production but lower costs at the same time. 

As in the Curtiss-Wright installation illustrated above, Curtis 
Air Cylinders are ideal for a wide variety of lift, push or pull 
operations. They are stepping up production and cutting han- 
dling costs in hundreds of other industries too. 

Installation cost is small and power consumption low, using 
regular shop air lines. Accurate control is assured and there is 
no risk of injury from overload or bad atmospheric conditions. 
Because of their efficiency, negligible maintenance expense and 
long life, important savings are almost inevitable wherever 
Curtis Air Hoists and Cylinders can be used. 

It will pay you to check your plant to see where Curtis Air 
Power Cylinders can be applied to increase efficiency. Our new 


free booklet, 





‘How Air Is Be- 
ing Used in Your 
Industry,” will 
give you helpful 
suggestions. Send 
for it today. 





Curtis PNgumatic M 
or Curtis Manura 
1995 Kienlen Aven 


Please send me booklet 
Is Being Used in a 


CTURING Company 
ue, St. Louis, Mo. 


ACHINERY Division 


“How Air 
Industry."* 
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lt means... 


LONGER LIFE 
because the ROPER flanged 


bronze ‘bearings act as wear- 
plates—absorb all wear ordi- 
narily placed on face and back- 
plate. 


QUIETER OPERATION 


because the pumping gears ac- 
tually "float''—equalizing inter- 
nal pressure at all points. 


HIGHER EFFICIENCY 


because tests prove that Roper 
"hydraulically balanced" pumps 
top competition in mechanical 
and volumetric efficiency. 


MORE DEPENDABLE PERFORMANCE 


because only quality material 
and oe go into Roper 
Pumps—Dependable since | 857. 


Write for Catalog 938 


with illustrations, cutaway views, 
drawings, dimension and pump- 
ing capacity tables, and 


complete information on Roper 
Pumps. 


GEO. D. ROPER CORP. 
ROCKFORD, 


ROPER Ketan PUMPS 


ILLINOIS 


OEDEN 
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UICK FACTS 


LARGE BRONZE BEARINGS 
—two on each side. 


SPIRAL PUMPING GEARS 
—perfectly machined and 
run-in. 


CONSTANT LUBRICATION 
—(1) by liquid bei 
pumped and (2) by lube 
cating qualities of the 
bearing metal used. 


WEAR PLATES protect 
face and back plates from 
wear by foreign matter. 


THRUST COLLAR on drive 
shaft plus sliding joint 
takes up shock and thrust. 


FOUR PIPE OPENINGS pro- 
vide eight different fiping 
arrangements. 


MECHANICAL SEAL re- 
duces power requirements 
and keeps leakage to 
minimum. 


SPLINED DRIVE SHAFT 

forms sliding joint with 
ear ha absorb shock and 
rust. 


ALWAYS PRIMED — after 
once primed and in op- 
eration. 


ONE PIECE BACKPLATE 
ects working parts 
om stress and strain. 
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tool was developed by our photo- 
graphic department to cut the one pho- 
tograph to badge size. 

A commercial photographer was en- 
gaged to take the photographs at other 
plant locations. ‘This firm charged a 
nominal fee per employee and fur- 
nished all equipment necessary for the 
job. The equipment is left with West- 
inghouse to take care of new employ- 
ments and transfers. Exposed film is 
shipped to the concern and finished 
photographs are returned within 48 
hours. 


No Photo in Visitors’ Badges 


Visitor, employee-visitor, and tem- 
porary badges were added to the sys- 
tem to make it completely effective. 
These badges are made of slow-burning 
cellulose acetate, and do not provide 
for the insertion of a photograph. 
Employee-visitor and temporary badges 
are furnished in all zone colors so that 
visiting employees from other plants, 
or new employees whose photographs 
have not yet been completed may be 
furnished visual identification that will 
permit access to the zone where their 
business takes them. 

Visitors, other than employees of 
other Westinghouse plants, are given a 
visitor's badge that is in direct contrast 
with all other badges. As an additional 
precaution, these visitors must always 
be accompanied by an authorized em- 
ployee while on company property. 
They must sign a register on entering 
the plant and again on leaving, at 
which time their badge always must 
be surrendered. 

Truckers who deliver or call for ma- 
terial are required to sign a special reg- 
ister on entering and leaving the plant 
and, if it is necessary that they leave 
the loading platform, they too must 
be provided with visitor badges and 
escorts. 

Efficient operation of plant protec- 
tion system requires that certain funda- 
mental safeguards be established. Lax- 
ity in following prescribed procedures 
would weaken the system to such an 
extent that it would be practically use- 
less. All Westinghouse employees are 
subject to challenge if they do not dis- 
play the proper identification badges at 
all times. 

Because discretion is required in as- 
signing red and green badges allowing 
freedom of movement, it is necessary 
for policemen, department heads, su- 
pervisors, and in fact all employees to 
pay particular attention to people so 
identified. It was found necessary to 
issue the green badges to maintenance 
people, production clerks, engineers, 
etc., who have frequent cause to move 
about from one plant zone to another. 
Use of the red badges is limited to 
company officials and government rep- 
resentatives on defense activities. We 
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“TURNING POINT’’ OF LQWER PRODOGCTION COSTS . N | 


for Underground Service 


You can learn a worthwhile lesson from 
the Penn Electrical Engineering Company 
of Scranton, Pa., a veritable “hospital” 
for the hard-worked motors that bring 


anthracite from the Pennsylvania hills. 


Motors (both new and used) supplied 
by this firm to the mines in their district 
are up against tough service conditions. 
Deep under the ground, they run in air 
often black with hard-coal dust. Damp- 
ness goes with mining, and mine drainage 
water is often acid. Maintenance is not 


100%. It’s no picnic for motor bearings. 


Meet Extreme Service 

These extreme service conditions, plus 
the inherent advantages of ball bearings 
in general, and Fafnir Ball Bearings 
specifically, prompted Penn Electrical to 
standardize on Fafnir Motor Cartridges 
for all motor repair work. When a mine 
motor fails in service, it is now automati- 
cally Fafnir-equipped — with a minimum 
of change-over time, thanks to the ease 
of application of the Fafnir Cartridge. 

Your motors may not face mine con- 
ditions. But you may want to eliminate 
the nuisance of worn plain bearings, the 
fire-hazard of leaking oil, the cost of 
frequent lubrication. Make the easy 
change-over to Fafnirs and you've ac- 
complished all three! But remember — 
no other unit embodies the Fafnir Wide 
Inner Ring Ball Bearing, that locks to 
the shaft with a finger-twist. Fafnir gives 
you this feature in Motor Cartridges, 
Hanger Boxes, Pillow Blocks and a host 
of other units. Distributor stocks in 
principal cities. —The Fafnir Bearing 
Company, New Britain, Conn. 





Ball Bearings 


‘THE BALANCED LINE 
MOST COMPLETE IN AMERICA | 































morE TO LOCKERS 
THAN 
MEETS 

THE EYE! 


T takes more 
than a quick 
look to tell 
whether a locker 
is dependable. 
Under the paint 
there are design 
and construction 
features that de- 
termine long life 
and user satisfac- 
tion. A-S-E mod- 
ern lockers have 
proved their durability and economy in 
hundreds of industrial buildings. Extra 
strength is provided at points where dam- 
age or excessive 
wear is likely to 
occur. As a result 
A-S-E lockers 
stand up under the 
toughest use. They 
eliminate the main- 
tenance costs so 
frequently encoun- 
tered with less 
sturdily built lock- 
ers. 


Left: the A-S-E 

Locker latch bar 

and jamb, both constructed of extra heavy 
steel. There is no danger of bending or 
excessive wear. The rubber bumper quiets 
the impact of the door against the jamb. 


The cutaway view at right shows the 
bottom and lower frame channel of the 
A-S-E__ Locker. This feature assures 
strength and smoothness. The bottom is 
flush with the frame, facilitating cleaning. 
The lower edge 
rests on the un- 
der flange of 
the channel, 


A-S-E Mod- 
ern Lockers in- 
clude a_ type 
for every need. 
Mail the cou- 
pon below for 
the complete 
facts... and 
the many other points of A-S-E Locker 
superiority. There is no obligation. 


ALL-STEEL-EQUIP COMPANY, Inc. 
407 JOHN STREET 
AURORA . ILLINOIS 


SSSSSSSSSESSESSEEESSSSSESESEESEeEEeeeeeeaae 
ALL-STEEL-EQUIP COMPANY, 
Incorporated 
408 John Street, Aurora, Illinois 


Please send me an illustrated folder, con- 
taining the facts on A-S-E Modern Lockers. 


ee PE ay ane Oe 


Address 


(SSS SSSR ESSE eeee ew 


City. . 


Seteeeeesssesseseeasaaaa’, 
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urge our people to be lage sage 4 alert 
because no system is any more efficient 
than the people who are put in charge 
of its operation. 

We naturally hope that few employ- 
ces will forget their badges because the 
company finds it necessary to delay 
their admittance until they have been 
properly identified. This is not in- 
tended as a punitive measure but as a 
safeguard to protect the lives and jobs 
of other workers. When the badge is 
lost, the employee must file a notarized 
affidavit covering the circumstances 
surrounding the loss. 


Applicants Are Photographed 


Applicants for employment are pho- 
tographed as part of the employment 
procedure. The applicant presents the 
negative record card to the photog- 
rapher. When the pictures are finished, 
they are attached to the card and for- 
warded to the employment depart- 
ment. In the interim the employee is 
issued a temporary badge of the proper 
color so that he may begin work in his 
regular department. 

Certain broad policies have been 
adopted with respect to the protection 
program, and they may be amended 
and added to as we get deeper into de- 
fense production. It was necessary to 
allow for some elasticity in the policies 
so that plant managers could apply 
them to their local conditions. 

The whole plant protection pro- 
gram was reviewed and approved by 
the FBI before it was presented to the 
various Westinghouse plant managers. 
The managers have now been asked to 
secure approval of their local FBI rep- 
resentatives before making any change 
at all in the system. If approval is ob- 
tained, slight modifications of the plan 
may be acceptable. 

The police department is furnished 
with an up-to-date list of lost badge 
numbers, and every effort is made to 
locate and destroy them. 

Transfers frequently necessitate a 
change of badges. A tool is provided 
for opening the badge in such a way 
that the photograph can be salvaged. 
The badge itself is destroyed in the 
opening process. It was felt that the 
additional expense involved in the use 
of one-time badges was justified since 
substitution of another photograph is 
not possible without counterfeiting 
one or more of the badge parts. 


Program Well Received 


Generally speaking, the program has 
been well received by the Westing- 
house organization. It is recognized 
that inconveniences will result from 
its strict application, but everyone re- 
alizes that extra effort and additional 
sacrifice are required on the part of all 
employees in order to speed up the 
manufacture of defense needs. 


You CAN take it with you 


A Complete Power Plant 


Ready to supply air wherever and whenever 
needed—inside or out. One man can trans- 
port this 7 HP, 20 Cu. Ft. genuine Schramm 
Compressor to the job on hand—whether it's 
chipping, spray painting, sand blasting or 
for a gang of assembly tools. No expensive 
piping, no cumbersome hauling when you own 
a Schramm No. 20 Shop Truck with handles, 
As dependable as itis compact and economical, 


ORDER NOW 
AND GET DELIVERY NOW 


In spite of defense orders we are in position 
to offer quick shipment on the Model 20 Shop 
Truck. Your order will receive 


immediate attention. $ 
Complete F. 0. B. today 460 
SCHRAMM INC - “rem. 
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